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EXPERIENCES WITH CHEST WOUNDS FROM THE 
PACIFIC COMBAT AREA+ 

COJLNLVNDER EmILE HoLMAN, M C , U S N R 

J 

S vx Fraxcisco, Calif 

rORMPRl'S CHICK SURGKON M\RC ISLAND NA\AL HOSPITAL 
UNIT! D STATES NAV\ 

Wounds or ihe chest, paiticulaily in militaiy quaiteis, provide unique 
and difficult problems foi the medical peisonnel in tianspoitation, treatment, 
and convalescence The obvious vulnei ability of the chest, the fatal po- 
tentialities of laige sucking wounds, the quick fatality of injuries to the 
heart and large vessels, aie all leflected m the high moitality from these 
causes on the battlefield, estimated to he hetw een 30 and 40 per cent 

Few leports aie as yet available as to the incidence 01 severity of chest 
wounds in this w'ar Ferguson, ct al^ have repoited their experiences in 
transferring patients fiom e^acuatlon to base hospitals in the South Pacific 
,area Among 4,039 patients theie w'ere 75 cases of chest injuries One 
died following a pulmonaiy embolism, two sucking wounds required operative 
closure, hemothorax was left seveiely alone, aspiration being perfoimed only 
when respiratory emhai rassment demanded it, or wdien the clinical pictuie 
suggested the possihilitj' of infection They stress the frequent development 
of temperature as high as I03°F m the piesence of a sterile hemopneumo- 
thorax, persisting as long as tw'o w^eeks They were emphatic in then 
belief that the local use of the sulfonamides had made radical w^ound de- 
bridement unnecessary 

This conservatism in thoracic injuries among our naval surgeons finds 
confirmation 111 the experiences of Biitish suigeons in desert warfare- 
Among 2,500 battle casualties not a single operation w^as performed primarily 
to deal wuth a wmund of the chest The lemoval of foreign bodies was 
delayed until the patients reached a base hospital Aspiration was employed 
only to relieve mediastinal shift or respiratory diffitulty Of 63 penetrating 
wounds of the chest only thiee developed empyema Conservatism in front- 
line thoracic surgery was advocated 

In contrast to these experiences from the combat zone, Schrire,^ an 

* Read by title before the American Surgical Association, Cincinnati, Ohio, May 

13-14, 1943 

The opinions contained herein are the private ones of the writer, and are not to be 
construed as official, or reflecting the views of the Navy Department or the Naval 
Senuce at large 
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English surgeon, recently stated that unless the condition of the patient was 
so bad as to render any operative intervention an entirely hopeless procedure, 
every patient with a penetrating wound of the chest admitted under his care 
was subjected to an exploratory thoracotomy as an emergency measure if 
seen within 12 hours after the injury Similar views have been expressed by 
both mihtaiy and civilian surgeons^ 

With these expressions of conservatism and radicalism before us, it may' 
be instructive to survey the course of events in a group of patients from tlie 
Pacific Combat Area, and to glean from illustrative cases some of the lessons 
they so pointedly teach Any criticism that may be presented is directed not 
to individuals, but to us as teachers who have failed in our teaching 

The immediate care of wounds of entrance and wounds of exit often de- 
termines the final outcome Bullet wounds are frequently small, appear 
perfectly clean, heal like surgical incisions, and after a month’s time defy 
detection Given such sharply cut wounds, a simple dressing should 
suffice At other times, bullets, shrapnel and mortar fragments produce 
ragged, dirty-lookmg wounds, with severely traumatized edges, capable 
of acting as an excellent culture medium for the growth of organisms 
Such wounds, if seen within six to ten hours, should be excised under local 
anesthesia, the raw surfaces smeared with a sulfonamide mixture of sulfa- 
thiazole and sulfanilamide, equal parts, and the skin edges loosely approxi- 
mated Four grams of sulfathiazole or sulfadiazine are given by mouth 
immediately, followed by one gram every four hours over a period of three 
to five days If seen later than ten hours after the injury, without obvious 
infection, a cleansing debridement is performed and if there is no sucking 
wound, the tissues are not sutured, the raw surface being treated with 
sulfonamides and with a dressing of vasehned gauze 

Contrasting results in the following two simple through-and-through 
wounds of the chest illustrate the imperative need of early excision of 
devitalized tissue paiticularly of the wound of entrance 

Case I, age 25, was shot through the left lower chest on board a battleship at sea 
on June 23, 1942 A simple dressing was applied He was admitted to Mare Island 
Naval Hospital 60 hours later His temperature was 102° F, pulse 140, respirations 
35, and blood pressure 92/64 A foul-smellmg discharge was already escaping from 
the wound of entrance, preventing any adequate debridement or closure at this late 
stage Roentgenograms (Fig la) revealed a left chest full of blood with displace- 
ment of the mediastinum to the right 1400 cc of blood was aspirated from the chest 
which, on culture, proved to^^be sterile By July i, however, the infection of the super- 
ficial wound had penetrated the hemothorax, producing a pyopneumothorax, and a 
sucking wound of entrance The patient died on July 10, with a massive empj’-ema, 
a mediastinitis, and an infarction of the right lower lobe The left lung was completely 
collapsed 

Case 2, age 59, was shot through the left lower chest on July i He was immediately 
admitted to Mare Island Naval Hospital, where a debridement of the wound of entrance 
with closure of the skin edges was done at once under local anesthesia Although 
roentgenograms (Fig 2) showed a left chest full of fluid and a mediastinal shift to the 
right, there was little dyspnea, and so no aspiration was performed until August 20, 
over a month after the injury, w'hen 1000 cc of reddish fluid was aspirated On Sep- 
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Fig I — Case i (a) Roentgenograms of gunshot wound of left chest showing massive 
sterile hemothorax on admission June 25, 60 hours after injury (b) This was followed 
by a pneumopyothorax (July 1) and the death of the patient on July 10 Excision of 
wounds of entrance and exit had not been performed 

Fig 2 — Case 2 Roentgenogram on Jul> i, 1942 following a through and through 
gunshot wound, with massive hemothorax and mediastinal displacement Following imme 
diate excision of wounds and three subsequent aspirations on August 20, September 9, and 
September 16, complete recovery occurred 


tember 9, 100 cc was aspirated and on September 16, 375 cc was obtained He made 
an uneventful recovery and was discharged from the hospital on October 10 

Although these two injuries were almost identically located, and presented 
exactly similar immediate effects, the one in whom immediate excision and 
closure of the wound of entrance was performed recovered, while the other, 
in whom immediate excision was not performed, died of massive pleural 
empyema and mediastimtis, a direct extension from the superficial wound 
In the following case, failure to excise the traumatized tissue m the wound 
of entrance also led to a localized infection and subsequent extension of the 
infection to a hemothorax, resulting in a massive empyema In this case. 
It seems probable that failure to perform a simple debridement at the time of 
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injury now makes a thoracoplasty necessary before complete healing can 
be expected 

iCase 3, age 21, was injured August g, 1942, bj' a piece of shrapnel which entered 
the right chest (Fig 3), just below the clavicle, tlie fragment lodging posteriorly 
adjacent to the spine There was an immediate paralysis of the right leg, which 
3a 



Fig 3 — Case 3 Photograph on January 5, 1943, patient ha\ing sustained injurj on 
August 9, 1942 

(a) Wound of entrance, now well healed, was not excised at time of injury 

(b) Operative site of removal of foreign body on November 20, 1942 Healing per 
primam 

(c) Resection of rib for empyema on September 18 The long interval between injury 
and the development of the empyema, and the sterile foreign body, suggest that infection 
occurred by extension from wound of entrance, and might have been avoided by early 
excision and closure 

Fig 4 — Case 3 Roentgenogram on January 6, 1943, disclosing a large chronic empy 
ema cavity which was still present on February ii and also on June 6, 1943 Thoracoplasty 
will be necessary for elimination of this cavity 
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slowb” improved after the removal of the foreign bod3^ on November 20 The 
initial treatment of the wound consisted of a simple dressing, the administration 
of os cc of tetanus toxoid, and 120 grams of sulfathiazole m five daj's, obviously 
an inadequate amount On August 14, 250 cc of serosanguineous fluid was aspirated 
from the right chest, and on August 18 an additional 250 cc of serosanguineous fluid 
was aspirated On August 29, 20 dajs after the injury, a free flow of thin red-tinged 
pus from the wound was recorded, and on this date a rubber tube dram was introduced 
into the anterior wound 

On September 18, six weeks after injury, a resection of the tenth rib w'as performed 
for a putrid empyema and the rubber tube dram then inserted was still in place on 
admission to J^Iare Island Naval Hospital on January i, 1943 A roentgenogram on 
January 6 (Fig 4) re%ealed a large chronic empyema cavity w'hich improved slightly 
on constant drainage and forced expiratory exercises, but on June 6 the cavity w^as 
still as large as on February ii, 1943 (Fig 4) A thoracoplasty will be necessary 
before healing can be expected It seems highly probable from the sequence of events, 
that the empjema might not have developed if the original w'ound of entrance had been 
excised 

Wounds producing compound fractures of the underlying rib require a 
cleansing debridement, tvith removal of loose bone fragments If a direct com- 
munication tvith the pleural cavity is created thereby, the tvound should be 
closed — after sulfonization — preferably by overlapping of available chest tvall 
muscles wnthout tension Large sucking w ounds requii e an immediate debride- 
ment and closure of the opening, if possible When fiist seen on the battlefield 
such a 3vound (after sulfonization) may be closed with massive dressings, 
or with a sterile glove over the opening, and wnth a tight adhesive bandage 
encircling the chest At the first oppoitunity such 3vounds must undergo 
a cleansing debridement, with removal of fragmented ribs, foreign bodies, 
and blood clots within the chest cavity Sulfonamides are applied to all 
exposed pleural surfaces, and the defect in the thoracic w'all loosely closed 
In the event of obvious gross contamination of the pleural cavity wnth clothing 
or actual dirt, a mushroom catheter should be placed in the first intact inter- 
costal space below the w'ound, the catheter being closed wath a clamp until 
underw'ater drainage is established at the patient’s bedside 

Considerable ingenuity may be necessary to close the defects in the 
thoracic wall depending upon their location and size Defects in the low'er 
chest, as for example, below’- the level of the dome of the diaphragm, may 
be closed by stitching the diaphragm to the paiietal pleuia at the upper 
border of the defect, the diaphragm having been previously paralyzed by 
transpleuial crushing of the phrenic nerve as it couises over the pericardium 

The muscles of the thoracic w'all such as the pectoral, latissimus dorsi, 
and trapezius, should, when possible, be approximated by overlapping, thus 
providing tw’o lines of suture Relaxing semilunar incisions m the muscle 
well aw'ay from the defect may be made, on one or both sides, depending upon 
the ease wuth wdiich the muscles are approximated There should be sufficient 
relaxation of the muscle to permit some overlapping and approximation 
without tension If no muscle is available, subcutaneous fat and fibrous 
tissue may serve as one layer and skin as the second When skin alone is 
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available, semilunar relaxing incisions may be necessaiy, on one oi both 
sides, to effect closuie without tension The raw surfaces thus produced may 
be skin giafted immediately or be covered by vasehned gauze or sterile 
cellophane A firm, voluminous dressing well strapped m place by adhesive 
plaster encircling the chest should be applied and not changed for seven to 
ten days m the absence of indications to the contraiy The sutures approxi- 
mating contaminated muscle and subcutaneous tissues must be most gently 
applied and loosely tied to avoid excessive strangulation and pressure necrosis 
of included tissues Such necrotic tissue serves as an admirable culture 
medium for the growth of bacteria, and all too frequently is responsible for 
the breaking down of sutured wounds 

When muscles are absent at the site of the defect in the thoracic wall, 
the resection of one or two ribs, on one or both sides of the defect, will permit 
closure of the now wore mobile soft parts 



Tig 5 — Case 4 Photograph of chest injury 
closed by suture to control sucking wound Com 
plete healing followed a late sequestrectomy of rib 
Despite a massive hemothorax (Fig 6) no pleural 
infection occurred 

until several focal spots of pain in the scar 
cc of 1% novocain 


Case 4, age 20, on September 25, 
1942, sustained a severe wound of the 
right lower chest from a machine gun 
bullet which tore out a part of the 
thoracic wall producing a sucking 
wound The wound was temporarily 
closed by heavy dressings and he was 
given 1000 cc of plasma, having lost a 
great deal of blood both to the outside 
and into the chest He was flown by 
plane to an advanced base where a 
cleansing debridement and closure of 
the wound were performed on about 
the fourth day (Fig s) 

A roentgenogram (Fig 6a) on 
the day following the injury showed a 
large hemothorax and fractures of the 
8th, Qth, and loth ribs 

Closure of the wound was fol- 
lowed by a late osteomyelitis of the 
rib, which necessitated a sequestrec- 
tomy on December 5, 1942, after his 
arrival m the USA Complete 
healing of the wound followed, but 
complete comfort was not attained 
■e injected on two occasions with 50 


HEMOTHORAX 

Of 36 cases of thoracic injury admitted to Mare Island Naval Hospital, 
19 had been complicated by a massive hemothorax In some cases multiple 
aspirations had been found necessary, a total of 27 aspirations having been 
performed in 12 cases In seven instances complete recovery occurred with- 
out aspiration Four of the 12 cases aspirated were complicated by empyema 
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Fig 6 — Case 4 Roentgenograms of chest (a) In the presence of a hemothorax fol 
lowing a sucking wound controlled first by large firm dressing and then by operative closure 
of the wall 

(b) Two months later showing almost complete clearing of chest without intervening 
aspiration 

Fig 7 — Case s (a) Roentgenogram on January zS showing a large pyopneumothorax 
following aspiration of blood and air replacement 16 days after injury, which occurred on 
October 24 , 1942 Air replacement unnecessary at this late date 

(b) Drainage and forced expiiatory exercises were followed by expansion of lung and 
obliteration of empjema cavitj 

(Cases I, 3, 5 and 6), two of these aspirations having been supplemented by 
air replacement 

Case 5, age 20, was wounded by a machine gun bullet on October 24, 1942, pro- 
ducing fractures of the right 6th, 7th, and 8th nbs and of the body and neck of the 
right scapula He immediately found breathing difficult and coughed up bright red 
blood A roentgenogram on October 29, five days after injury, revealed a “right 
hemothorax with marked compression of the lung, and shift of the mediastinum to the 
left” However, there was no marked difficulty in breathing, and not until November 9, 
16 days after the inpny, was aspiration considered necessary At this time his 
temperature was 103° F, pulse 120, and respirations 40 720 cc of old blood was 

aspirated from the right chest on November 9 j snd an equal volume of air reinjected, 
for what purpose the record does not state On the following day he was greatly 
improved but on November 17 his temperature again rose to 104° F , and on this 
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date 500 cc of bloody pus was removed by aspiration Two days later drainage was 
established by resection of the 8th rib He was admitted to Alare Island Naval Hospital 
on January 25, 1943 ) with the drainage tube still in place Roentgenograms revealed 
a pyopneumothorax of considerable extent (Fig 7) Forced expiratory exercises with 
the tube 111 place were continued hourly each day until Februarj 9, when the tube 
was permanently removed A roentgenogram on March 15 showed good expansion 
of the lung and obliteration of the empyema cavity Except for a mild osteomyelitis 
of the scapula with discharge of se\cral sequestra he has made a complete re- 
covery (Fig 8) 

Case 6, age 24, was wounded bj machine gun fire on January 19, 1943 resulting 
in a small wound of entrance at the medial end of the left clavicle, and a large, jagged, 
sucking wound of exit in the left axilla Marked djspnca and hemoptysis occurred 
immediately Under local anesthesia a cleansing debridement of the axillary wound 
was undertaken at once, and the opening closed with muscle and fascial sutures When 



Fig 8 — Case S Photograph February 16, 1943 Gunshot wound of 
chest October 24, 1942, producing fractures of 6th, 7th and 8th ribs and a 
hemothorax, (a) Wound of entrance, (b) wound of exit, (c) healed operatiae 
wound for drainage of empyema 

this wound was closed the wound of entrance became a sucking wound, necessitating 
its closure by debridement and muscle sutures Three transfusions w'ere given in the 
next three days 

On January 24, five days aftei injtny, 820 cc of bloody, thut fluid was aspirated 
from the left chest with replacement by an equal volume of air The reason for such 
leplacement was not stated in the record On January 31, 150 cc of serous fluid w'as 
aspirated, and between this date and February 17 (Fig 9a), three further aspirations 
were found necessary On February 19, a portion of the 3d rib w'as removed anteriorly, 
and “the skin xvas sutured to the pleura to keep the wound open’’ (Note in the 
Health Record) 

On admission to Mare Island Naval Hospital on April 5, the roentgenogram re- 
vealed a complete collapse of the left lung very much as shown m the roentgenogram 
of March i, 1943, (Fig 9b) Followung forced expiratorj'- exercises definite but 
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Fig 9 — Cnse 6 Rocntgenognms (a) February 17, 1943, one month after gunshot -wound and 
following fi\c aspirations, the first aspiration being accompanied bj replacement with 820 cc of air 
Massive pjopneumothorax still present for which rib resection was performed on February 19 

(b) Left lung completely collapsed, March i, 1943 

Cc) Ma> I, lung has onlj partial^ expanded, and a thoracoplasty will be necessary before complete 
healing can be expected, as improvement is now stationary 



Fig io~Case 7 Rifle bullet wound producing massive pneumothorax (a) Wound of entrance, 
and (b) wound of exit 
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Fig II — Case 7 Senes of roentgenograms illustrating sequence of events following 
aspiration of sterile fluid and replacement with air on November 19, the original injury 
having occurred on October 7, 1942 Replacement with air was unnecessary and should 
not have been undertaken 

(a) Hemothorax three days after injury showing displacement of heart to left 

(b) Following aspiration of 1200 cc of serosanguineous fluid and replacement with 
1200 cc air Marked collapse of lung by pneumothorax 

(c) Three weeks later, showing marked pleural fibrosis 

(d) Another three weeks have passed with additional fibrosis and beginning shift of 
heart to right, pulled over by contraction of fibrous tissue 

incomplete expansion of the collapsed lung has occurred with diminution m the size 
of the empyema cavity (Fig 9c) However, a thoracoplasty will undoubtedly be neces- 
sary before complete healing is effected, as improvement now seems stationary 

Case 7, age 30, was wounded on October 7, 1942, by a rifle bullet which entered 
the chest m back, to the right of the 6th dorsal spine and emerged m the right axilla 
(Fig 10), Dyspnea, cough, and hemoptysis, and loss of motion m the fingers of the 
right hand were immediate symptoms, all of which gradually improved, although 
convalescence was complicated by causalgic pains m the domain of the median nerve 
He was admitted to Mare Island Naval Hospital on November 13, about five weeks 
after the injury, with the original wounds almost healed, but with fluid m the right 
chest and a high temperature On November 19, 1200 cc of serosanguineous fluid 
was removed from the chest, and replaced by an equal volume of air This replacement 
with air was unnecessary, and no explanation justifying it could be furnished by the 
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medical officer lesponsible except that he had read it was desirable A culture of this 
fluid was found to be steiile On Novembei 24, 500 cc of fluid and some air weie 
aspirated On November 27, blood smears were found positive for malaria, and the 
fever was attiibuted to it On December 9, 160 cc of fluid and considerable air ^\ere 
aspirated from the chest Giadual improvement accompanied atabnne therapy for 
malaria, and by February 16, he was completely recovered 

Although leplacemeut with an scived no useful purpose whatsoever 
111 this instance, it piovided 111 a senes of loentgenogiams (Figs ii and 12) 
an instructive story of remaikable intrapleural fibrosis that followed an 
effusion and its aspiiation The subsequent contraction of this pleural 
fibrosis resulted not only in a reexpansion of collapsed lung, but it was 
sufficiently effective to cause a shift of the mediastinum and heart to the 
affected side Definite evidence is piovided in these roentgenograms that 
the obliteration of any empyema cavity is probably effected not only through 
active reexpansion of the lung b)’^ air, but also through fibrous contraction 
at the junction of the paiietal and visceral pleuiae, lesulting in a gradual 
but steady pulling out of the lung 



Fig 12 — Case 7 Additional roentgenograms demonstrating gradual obliteration of 
previous pneumothorax by reexpansion of lung, but also by shift of mediastinum By 
February 16, through contraction of pleural fibrous tissue, heart has assumed a midposition 
in the chest 

In five additional cases of hemothorax, aspirations were performed, 
removing as much as 1800 cc of blood in one case, and 1100 cc in another 
(Case II ), Without replacement with an Complete recovery without com- 
plication occurred in all cases 

Case 8, age 21, was struck by a machine gun bullet on December 7, I94i> the 
bullet entering the right chest anteriorly and emerging posteriorly directly opposite the 
wound of entrance (Fig 13) He immediately became dyspneic, and complained of 
pam in his chest Two days later he coughed up a small amount of dark red blood- 
tinged fluid Gradual improvement occurred until December 23, when he complained 
of night sweats and headache, and he was found to have a fever A roentgenogram 
on December 26 disclosed a right chest full of fluid (Fig 14a) On January 2, 1942, 
1200 cc of bloody, thin fluid was aspirated, a culture of which was sterile On Januar}' 
7) 650 cc of serosanguineous fluid was removed, and on January 14 only 100 cc of fluid 
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could be obtained Roentgenograms about five weeks later (Fig 14b) showed 
practically complete clearing of the right chest, and he was discharged to full duty 
on March 10 

In seven cases of massive hemothorax without symptoms, complete 
recovery occurred without aspiration The problem of aspiration of fluid 
from the chest has been subjected to much controversy, and unanimity of 
opinion and uniformity of procedure have not yet been achieved As 
previously stated, American and British surgeons of this war have reserved 
aspiration for cases showing respiratory embarrassment, or for diagnostic 
purposes when empyema was suspected 

In the Military Surgical ManuaF prepared by the National Research 
Council, the statement is made that “effusions extending above the sixth rib 
posteriorly are treated by aspiration and simultaneous replacement with air ” 
Such a statement, however, requires many qualifications A too literal 
acceptance of it will undoubtedly lead to much unnecessary aspiration, and 
the invariable replacement with air will certaml)' cause much retardation in 



Tig 13 — Case 8 Machine gun bullet passed directly through chest produc 
ing a massive hemothorax (I'lg 14) Bullet entered anteriorly at o” and 
escaped posteriorly 

ultimate recovery In many instances, effusions of this degree have given 
minimal symptoms, and have been completely reabsorbed Moreover, the 
pressure of such an effusion is frequently a most effective preventive of 

further bleeding, and may be hfe-savmg m the first 48 to 72 hours after 

the injuiy 

Should aspiration for dyspnea and respiratory embarrassment become 
necessary m these first few posttraumatic days, it would be advisable to 
limit aspiration to such an amount, probably 500 to 1000 cc , as would par- 
tially relieve the dyspnea Studies of the aspirated fluid should be made to 
determine the hemoglobin content, the red cell concentration, and its ster- 
ility by culture Should aspiration again become necessary because of 

dyspnea, or because of failure of absorption of remaining fluid, or because 

of Its increase, or because of recurrence or increase m fever, the repe- 
tition of these studies of the aspirated fluid will reveal whether bleeding 
IS continuing, as shown by a high hemoglobin and red cell concentration, 
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whethei by dilution with fluid a cleai eflfusion is developing, or whether 
by a gieat inciease in leukocytes an empyema is present If it is apparent 
that bleeding is continuing, anothei attempt at paitial aspiration — this time 
accompanied by paitial leplacement with air — may be made before resorting 
to thoracotomy foi contiol of the bleeding If thoracotomy for bleeding 
becomes necessary, massive tiansfusions must be immediately available An 
inci easing cleai eftusion is best tieated by repeated aspirations zvithoiit air 
replacement 

An empyema developing at this early date is best treated by the intro- 
duction of a catheter m an intercostal space through a large trocar and cannula, 
the catheter being connected with a piece of rubber tubing long enough to 
establish an undeiwatei seal beside the bed At this early state a pneu- 
mothorax, such as would be produced by nb resection or intercostal incision, 
should be carefully avoided 


14a 14b 



Fig 14 — Case 8 (a) Roentgenogram showing right chest filled with fluid following 

through and through bullet wound on December 7 (b) Following three aspirations '•mtiwiit 

replacement with air, chest became clear and patient was well 

The unnecessary replacement of aspnated blood or fluid with air may 
result in serious complications The purpose usually advanced for such 
air replacement is that it maintains the collapse of the injured lung, and, 
therefore, the collapse of injured vessels likely to continue bleeding But 
the pressure of a hemothorax should be as effective as a pneumothorax m the 
control of bleeding Hemorrhage that cannot be so controlled will probably 
not be controlled by air replacement, although such an attempt at aspiration 
and replacement with air may be justified if aspiration alone has failed to 
control the dyspnea and bleeding The danger of continued hemorrhage is 
ordinarily present only during the first a.8 to 72 hours after the injury 
After that time, thrombosis and fibrin deposits in the injured lung prevent 
further bleeding and make air replacement for the control of hemorrhage 
unnecessary To replace with air the bloody fluid obtained by aspiration on 
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the 16 th day after injury as in Case 5, or even on the fifth day as in Case 6, 
IS quite unnecessary from the point of view of continued bleeding In both 
instances, a massive empyema developed I do not suggest that replacement 
with air caused an empyema that would not otherwise have developed, but 
to say that aspiration and replacement with air prevent infection is not 
borne out by the facts Moi cover, it must be strongly emphasized that the 
cuie of an empyema may be immeasurably complicated if the lung is already 
collapsed by a pneumothorax as the empyema develops Air which replaces 
fluid tends to accumulate at the top of the pleural space, whereas fluid ac- 
cumulates at the base Therefore, infection of the pleural space in the 
presence of a pneumothorax may result in the fixation of the upper lobe in 
the collapsed state by inflammatory fibrosis of the visceral and mediastinal 
pleurae This greatly complicates the subsequent elimination of the empyema 
cavity through inability of the lung to expand In fact, in Case 6 the intro- 
duction of air greatly complicated subsequent recovery in that a massive 
empyema developed 111 the presence of a collapsed lung If air replacement 
had not been instituted, the upper lung would m all probability have re- 
expanded, the upper visceral and parietal pleurae would have become ad- 
herent, the fluid remaining after aspiration would have tended to accumulate 
at the base, and the subsequent infection would have been limited to the 
lower thorax Instead, a total empyema developed with complete collapse 
of the lung (Fig 9), and a thoiacoplasty is now necessary to eliminate the 
empyema cavity 

A most important consideration as to whether air shall replace aspirated 
fluid IS the character of the fluid obtained If a thin, bloody or serosanguineous 
fluid IS obtained, bleeding has already ceased, and replacement with air will 
serve no useful purpose It may be considered axiomatic that when tliin, 
bloody fluid is obtained, as in Cases 6, 7 and 8, the aspiration of fluid need 
not — and should not — be accompanied by replacement with air 

A hemothorax without symptoms that is not aspirated is usually reabsorbed, 
occasionally in a surprisingly short time (Case 9) 

Case 9, age 19, was shot, on October 5, 1942, by a rifle bullet which passed through 
the left chest There was marked dyspnea but no hemoptysis He was given three 
transfusions within the first week A roentgenogram on October 26 showed a massive 
hemothorax extending above the 6th rib posteriorly (Fig 15) On November 17, 
three weeks later, the blood had practically all disappeared, and the chest was clear 
After a month’s leave at home he was discharged to full duty on January 20, 1943 

Should a hemothorax without symptoms show no sign of diminution or 
reabsorption, an aspiration is in order at the end of the second or third 
week, to be repeated once or twice at short intervals until no further fluid 
is obtainable (Case 8) Replacement with air at this late date is unnecessary 
and should not be undertaken 

An occasional rare case may show massive clotting of blood which cannot 
be removed except by thoracotomy, which however must be justified by 
positive symptoms On occasion, the removal of only a small amount of blood 
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Fig IS — Case 9 Roentgenogram on October 26 shows a massive hemothorax following 
*’ - ) 4' . -1 bullet wound on October 5 Roentgenogram on November 17 shows 

be lung and pleura without need of aspiration 

or fluid bj’- aspiration may suffice to alter pressure relationships in the pleural 
space sufficiently to initiate absorption of the remaining fluid 

FOREIGN BODIES 

The removal of foreign bodies may m most instances be deferred until 
the patient reaches a hospital in the continental United States, and their 
removal then depends largely upon their size, and upon whether the symptoms 
complained of may be attributed to their presence Some surgeons consider 
missiles over one centimeter in size to be potential sources of later trouble 
and advise their removal Such removal should be undertaken when ideal 
conditions prevail, when positive pressure or intratracheal anesthesia is 
available, and when accurate localization by fluoroscopy is possible All 
foreign bodies m the chest should be examined under the fluoroscope by the 
surgeon himself, their exact location determined by the parallax method, and 
the two planes of location designated on the chest wall In the absence of a 
Berman foreign body locator, this localization must be most accurately de- 
termined Fluoroscopy, with a portable machine, may also be necessary to 



Fig 16— Case ro Large fragment of shrapnel entered chest anterior to 
shoulder, traversed the lung and was removed through a posterior incision Injurj 
occurred on December 7, 1941, and fragment was removed on January 10, 1942 
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Tig 17 — Cnse 10 Roentgciiognms sliowing site of foreign bodj imbedded in lung Insert shows 
fragment of shrapnel removed 



Fig 18 — Case ii The scar on right lower chest indicates site of wound 
of entrance on September 27 1942 by a mortar fragment which traversed the 
lung and lodged in the middle lobe just posterior to 4th rib anteriorlj Late 
excision of tlie wound was performed on October 8 

find the foreign body at the opeiating table, after the lung has been exposed 
Without these precautions, a surgeon may be extremely embarrassed by 
his unexpected failure to find the foreign body 

Case 10, age 23, was struck, on December 7, 1941, anterior to the left shoulder 
(Fig 16) by a piece of shrapnel which lodged posteriorly near the spine opposite the 
sixth rib (Fig 17) There followed an immediate paralysis of the left arm, marked 
dyspnea, pain in the chest and hemoptysis on several occasions On December 16, 
a roentgenogram (Fig 17a) showed fluid in the left chest to the level of the 7th nb 
posteriorly, but by January 13 (Fig 17b), the blood had all been reabsorbed The 
patient complained repeatedly of pain in the chest on deep breatliing and on exertion 
Accordingly, on January 16, portions of the Sth and 6th ribs were removed close to 
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On April 25, the patient reentered Mare Island Na\al Hospital complaining of 
pain in the anterior right chest, particularly after exercise and after long hours of 
duty Accordingly, on May lo, the chest was opened through the fourth interspace 
anteriorly, the ribs being separated without division There was no fluid, but a number 
of adhesions between parietal and visceral pleurae were disclosed laterally and anteriorly 
Every care was taken not to separate these adhesions in order to avoid collapse of the 
lung The foreign body could be felt in the substance of the middle lobe, surrounded 
by fibrotic lung Two traction sutures were applied, the lung incised between them, 
the foreign body extracted from about o s cm below the surface, the cavity curetted 
for other foreign material, its walls smeared with the sulfonamides, and the incision 
in the lung closed by tying the traction sutures The lung was inflated, and the 
incision in the lung tested for the escape of air by dropping water on the line of 
closure No air escaped 

The chest wall was closed in the following manner Two pencostal sutures of 
doubled No 2 chromic catgut applied around the 4th and 5th ribs brought the two 
ribs closer together, but did not make them contiguous, since they had not been divided, 
and anteriorly they are normally widely separated 

The superior edge of the divided pectoral fibers was sutured to the inferior edge 
of the divided intercostal musculature with interrupted sutures of medium silk The 
inferior edge of the divided pectoral muscle was sutured with interrupted silk sutures to 
the outer surface of the superior flap of the divided pectoral muscle, thus overlapping 
the first row of sutures An air-tight closure was secured by this method of overlapping 
The subcutaneous tissue was closed with interrupted silk, and the skin with a con- 
tinuous suture of steel wire Steel as a skin suture is desirable because it causes 
less reaction around stitch-holes than any other type of suture An uneventful recovery 
followed, and the patient was transferred to a convalescent hospital on June i 

Case 12, age 21, was struck on November 13, 1942, by shell fragments m the 
right chest posteriorly, in the left thigh and in the right hip There was marked dyspnea 
and hemoptysis on two occasions on the day of injury Plasma and tetanus toxoid were 
administered immediately, and sulfathiazole (quantity not stated) was given the 
following day A roentgenogram on November 15 revealed a fractured 8th rib 
posteriorly, a small right hemopneumothorax, and a foreign body, 2 cm in diameter, 
lying in about the center of the right upper lung field He entered Mare Island Naval 
Hospital on January 30, 1943, with all wounds healed Following leave, during which 
time he was operated upon for a ruptured appendix, he returned to the hospital in 
April complaining of discomfort in the right chest Roentgenographically, the chest 
was clear except for the foreign body Accordingly, the chest was opened through 
the second interspace anterolaterally Numerous filmy adhesions between tlie visceral 
and parietal pleurae were carefully retained to avoid collapse of the lung Palpation 
revealed the foreign body about 2 cm below the surface of the upper lobe laterally 
under the second rib Two traction sutures were placed m the slightly fibrotic lung 
and the lung incised between them No attempt was made to control the bleeding 
that occurred except by digital pressure The foreign body was removed from a 
fibrous-lined cavity, the cavity curetted for other foreign material, sulfonamides intro- 
duced, and the incision in the lung closed by a deeply placed, right-angled lock-stitch 
of chromic catgut on an atraumatic or swedged needle The lung was inflated, and 
there was no escape of blood or air as tested by water dripping over the line of incision 
The operative wound in the chest was closed exactly as described in Case ii There 
was no postoperative subcutaneous emphysema, and the patient was discharged to a 
convalescent hospital on June i, perfectly healed Roentgenograms showed a com- 
pletely inflated lung without pneumothorax 

The foreign bodies disclosed by roentgenograms in two other cases (Figs 
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Fig 20 — Roentgenogram showing shrapnel fragment in right lower midchest which has 
not been removed because of absence of symptoms The empyema is cured 

20 and 21 ) were not removed because no symptoms accompanied their 
presence in the lung 


FOREIGN BODIES IN THE HEART 

In 1939, Decker^ made a thorough and complete review of the subject 
of foreign bodies in the heart and pericardium with a statistical analysis 
of 100 cases, 47 of which were opeiated upon, with a mortality of 17 per cent, 
and 53 of which were not operated upon, with a mortality of 30 per cent 
Surgical opinion favors nonintervention when foreign bodies in the heart 
produce no symptoms Some interesting and instructive experiences await 
the surgeons of this war, as the following rases illustrate 

Case 13, age 21, -was struck on December 7, 1941, by shrapnel m the right chest, 
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Fig 22 — Case 13 Foreign body within pericardium lying between the aorta and right auricle 
The roentgenogram was interpreted as showing the foreign body m the lung 1 luoroscopy would ha\e 
disclosed movement of fragment with each heart beat, thus locating it within the pericardium or 
within the heart 


the right elbow, and the right leg , followed by pains in the chest, difficult breathing, 
and dyspnea Within two weeks' all e-s-ternal wounds were well healed, and he had 
no complaints On January 13, 1942, a roentgenogram (Fig 22) revealed a moderate 
hemothorax, and a jagged foreign body lying 2 cm to right of midline and about 
3 cm inside the chest The size, w'eight, and jagged chaiacter of the fragment w'ere 
thought to warrant its removal 

On January 23, 1942, the right chest was opened through a short incision 
paralleling the sternum, a portion of the fourth rib and cartilage being excised 

(Fig 23) On opening the pleura no free fluid was 
encountered, but widespread filmy adhesions were 
found between the lower lobe and the parietal pleura 
Palpation of the lung did not disclose any foreign 
body, and it w’as at once apparent that the trail of 
the shrapnel fragment led tow'ard the heart, where 
It could be palpated within the pericardium A large 
circular defect was seen in the right lateral surface 
of the midpencardium, about 2 cm in diameter, filled 
with fibrinous exudate This was enlarged toward 
the base, disclosing the origin of the aorta wnth a 
mass of fibrinous exudate overlying it, in w’hich was 
embedded the foreign body It appeared to he at the 
base of the heart immediately between the aorta and 
the right auricle The channel of entrance w'as en- 
larged by spreading it with a clamp The fragment 
of shrapnel was withdrawn with considerable appre- 
hension lest its removal be followed b}’- bleeding 
None occurred A culture of the bed was taken, w'hich 
subsequently proved sterile One gram of sulfanilamide 
was placed m the pocket from which the piece of 
shrapnel was removed The short, three-centimeter incision m the pericardium was not 
closed, so that any inflammatory fluid might escape into the pleural cavity instead of accu- 
mulating in the closed pericardium, thus producing a cardiac tamponade The wound in the 
chest wall was closed in layers with cotton sutures, and an air-tight closure was 
obtained, followed by primary healing 



Fig 23 — Case 13 The small 
circle marks the healed wound of 
entrance of shrapnel fragment that 
lodged within the pericardium at 
the base of the heart The frag 
ment was removed through a para 
sternal incision on January 23, 
1942, the injury having occurred 
on December 7, 1941 
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The postoperative course was uneventful except for several episodes of paroxysmal 
tachycardia accompanied by marked dyspnea, promptly relieved by an oxj^gen tent He 
was discharged to duty, February 14, 1942, but three days later, he was readmitted witli 
a temperature of 101° F, pulse 1 10-140, respirations 30, and pains in the right lower 
chest Under simple bed rest and sulfathiazole all signs and symptoms slowly disappeared, 
and he was subsequently discharged to full duty 

Case 14, age 25, was wounded on December 7, 1941, bj’- what subsequently proved 
to be a machine gun bullet, which entered the left chest posteriorly through a small 
inconsequential wound which healed in five days There was no wound of exit, but 
a roentgenogram on December 10 failed to disclose any foreign body He was returned 
to sea duty on the 8th day following the injury, but he soon noted attacks of faintness 
and dizziness, accompanied by sudden and momentary blacking out of vision, occurring 
with or without exertion, but particularly on climbing the ship’s ladders, or when rising 



Fig 24 — Case 14 Roentgenograms showing bullet (insert) imbedded in ivhat subsequently 
proved td be the interventricular septum about o 8 cm below the surface of the myocardium Injury 
occurred December 7, 1941 Bullet removed April 17, 1942 

suddenly from a sitting or stooping position He remained on duty for 35 days, when 
he was transferred to the sick-bay of a destroyer tender with symptoms of nervousness, 
lack of appetite, loss of weight, increased sweating, and dizziness on standing up 
suddenly He also experienced palpitations of the heart, dropped beats, and extra 
systoles Physical examination was negative at that time, and his pulse and blood 
pressure were recorded as “normal” A diagnosis of "psychoneurosis and hysteria” 
was made and he was returned to duty 

However, he was unable to do his work and was transferred to another destroyer 
tender, where he had an attack of appendicitis for which he was operated upon at sea 
Blood pressure on this occasion was recorded as 112/72 During convalescence, a 
roentgenogram was taken on March 7 j i 942 » disclosing a bullet m the heart The 
1 adiologist’s report follows 

“Fluoroscopy and films of the heart reveal tlie bullet to describe a dancing rotatory 
movement with each cardiac pulsation, the motion of the posterior end of the bullet 
being of slightly greater amplitude than its tip With each pulsation it also moves 
upward toward the base about one-half centimeter In all postures, right and left 
lateral, recumbent, prone, supine, oblique and exaggerated Trendelenburg, there 
IS no shifting of position of the bullet, but the motions, synchronous with the heart 
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beats, remain constant The size and contour of the heart are normal, and there 
IS no evidence of free fluid in the pericardial sac, neither is there any residual evidence 
of pulmonary injury The position and behavior of the bullet leads to the conclusion 
that it IS at least partially imbedded in the myocardial muscle near the apex” 

On admission to Mare Island Naval Hospital on March 30, 1942, he still complained 
of dyspnea on exertion, dizziness on assuming the erect posture suddenly, occasional 
sharp pains in the left chest, dropped beats and extra systoles His color and nourish- 
ment vi^ere normal, temperature 986° F, pulse 88, respirations 18, blood pressure 
110/70 There was a small oval healed scar on the posterior left thoracic wall, 3 cm 
below the angle of the scapula The heart was not enlarged There was no murmur 
or friction rub to be heard, and the electrocardiogram was normal A roentgenogram 
(Fig 24) was interpreted as showing the bullet in the interventricular septum, in the 
region of the apex 



Fig 25 — Case 14 Heart t\as approached through a curved incision, 8 cm 
of 4th rib, and costal cartillages of 3rd and 5th ribs were removed Pleural caMtj 
was not entered Dot on back shows healed wound of entrance of bullet which 
lodged in the heart 

On April 17, 1942, the bullet was removed A curt'ed incision was made to tlie 
left of the midline (Fig 25) About 8 cm of the 4th nb were removed together 
with its costal cartilage and the costal cartilages of the third and fifth ribs The 
pleural cavity was not entered at any time during the operation The pericardium, 
which appeared normal, was incised between two previously placed sutures There were 
no adhesions, nor fluid m the anterior pericardial sac In the midportion of the exposed 
anterior surface of the heart directly over the interventricular septum, was a round, 
discrete, elevated button of pink fibrous tissue 2 5 cm in diameter, surmounted by a 
glistening endothelium, in the center of which could be felt the tip of the bullet lying 
about 8 mm below the surface The nubbin of fibrous myocardium was incised between 
traction sutures of cotton The bullet lay encased in a tough fibrous wall about i S 
mm thick This was incised and the bullet grasped with an Allis clamp Traction 
on the forceps lifted the heart completely out of its bed, but failed to dislodge the 
bullet Tugging on the bullet produced extreme irregularities in cardiac action Several 
rather vigorous attempts at removal were unsuccessful These difficulties were then 
surmised to be due to the creation of a vacuum behind the bullet Accordingly, a 
grooved directoi was passed alongside the bullet, admitting air back of it, followed 
by prompt and easy removal There was no bleeding Sulfathiazole was introduced 
into the cavity from which the bullet had been removed, and the fibrous myocardium 
was closed with four interrupted cotton sutures The pericardium was incompletely 
and loosely closed with two sutures so as to permit any blood or inflammatory fluid 
to escape into the mediastinum, thus avoiding the development of a cardiac tamponade 
The wound in the chest wall was closed in layers with cotton sutures, without drainage 
An electrocardiogram, taken on the day of operation, instead of being normal 
as before, showed a sinus tachycardia, Ti was lower, and T2 had a late inversion 
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On the day following’ operation the pulse was 105, and an electrocardiogram showed 
that Ti and T2 had become elevated The conduction times were normal and un- 
changed The T-wave changes were those seen with anterior myocardial abnormalities 
The S-T intervals resembled those produced by pericarditis On April 21 the electro- 
cardiogram was again normal 

It was confidently hoped that this patient would be able to return to combat duty, 
but the sjmptoms of a war neurosis persisted, and it was necessary to discharge him 
from the service However, at the present time he is without symptoms, has married, 
and is doing a full day’s work in an aeroplane factory 

DISCUSSION AND SUMMARY 

In 36 cases of gunshot wounds of the chest, 20 showed marked dyspnea, 
16 hemoptysis, usually of very mild degiee, 19 hemothorax, of which 12 
were aspirated for a total of 27 times, 3 cases of aspiration were accom- 
panied by replacement with air, 2 of which were complicated by empyema, 

7 cases of hemothorax weie not aspirated, followed by uncomplicated recovery, 

8 cases had retained foreign bodies, m 5 of which they were removed, 8 
had fractured ribs, foi which no paiticular treatment was necessary, 6 had 
sucking wounds, requiring early closure , and 6 were complicated by empyema, 
2 of which Mill require a thoracoplasty for cure There were no deaths in 
the cases evacuated to the mainland fiom the South Pacific area 

The following principles underlie the treatment of thoracic injuries 

Clean-cut bullet wounds without symptoms require simple dressing only 

Jagged dirty wounds of entrance and exit should be excised immediately 
nhen possible, or filled with sulfonamide powder and excised later when the 
opportunity presents, if the wound is still free of pus 

Large sucking wounds of the chest must be closed, but such closure may 
tax one’s ingenuity to the utmost At the time of injury, if operative 
closure is not immediately possible, the wound or defect may be covered 
with a sterile rubber glove, or filled with sterile vasehned gauze, covered 
with a voluminous dressing, and fixed in place with a large adhesive bandage 
encircling the chest This will produce fixation of the mediastinum which will 
permit the thoracoplastic procedures which later may be found necessary to 
close the defect 

Immediate available operative measures are 

Semilunar, relaxing incisions in the muscle layers eithei on one 01 both 
sides of the defect may permit closure of the muscles without tension 

Semilunar, relaxing incisions 111 the skin on one 01 both sides of the defect 
may permit closuie of the defect The lesultmg raw surfaces, away fiom the 
defect, may later be skin-grafted 

Resection of one or two ribs on one 01 both sides of the defect may permit 
sufficient mobilization of the soft parts to bung the tissues together without 
tension 

The liberal use of sulfonamides locahy and orally is indicated in all instances 
In case of gross contamination of the pleural cavity by dirt 01 clothing, drain- 
age is indicated by air-tight catheter introduced through an intercostal space 
well separated from the closed wound 
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Hemothorax is a frequent complication of gunshot wounds, but sur- 
prisingly often IS not infected, and may be reabsorbed The mere presence 
of a hemothorax warrants neither operation nor aspiration Aspiration 
may be limited to cases showing lespiratory embarrassment, to cases sus- 
pected of having a complicating infection, and to cases in which blood or 
fluid fails to be reabsorbed aftei two or three weeks Inci easing dyspnea 
in the first two or three days aftei injury may be evidence of continued 
bleeding If degree of dyspnea and mediastinal shift demand it, aspirate 
as much blood as may be necessary to relieve but not to eliminate entirely 
the dyspnea, which must be controlled pai tially by morphine The aspiration 
of a large volume of blood at one time is contraindicated as the sudden 
reexpansion of the lung may reactivate the bleeding If dyspnea recurs 
promptly aftei simple aspiration, an attempt may then be made to secure relief 
through aspiration and replacement with an Prompt recurrence of dyspnea 
after such an attempt demands thoracotomy for the control of the bleeding 
vessels Before undertaking a thoracotomy to stop bleeding, massive trans- 
fusions must be available foi immediate use 

A hemothorax or serosangumeous effusion that persists beyond two 
or thiee weeks without diminution may be aspiiated, but replacement with 
air at this late date is not necessary Thin, bloody fluid is evidence that 
bleeding has ceased, and that an replacement is unnecessary Air replace- 
ment may be highly detrimental to piompt healing should an empyema develop 
m the presence of the pneumothorax Extensive thoracoplastic procedures 
may be the penalty for unnecessary oi ill-advised leplacement \Mth air 
Wounds of the lung do not lequne operative intervention />e/ se, unless 
uncontrollable hemothoiax oi uncontrollable tension pneumothorax demand it 
The removal of foieign bodies m the chest may be safely postponed in most 
instances until ideal conditions prevail Positive pressure or inti atracheal 
anesthesia should be available and exact localization of the foreign body by 
fluoroscopy should precede any attempts at removal, if the embarrassment of 
failure is to be avoided Small, symptomless foieign bodies may be allowed 
to be retained without harm 

Linear wounds produced by debridement oi simple incisions m the lung 
for removal of foreign bodies may be closed with deeply placed right-angled 
lock-stitch sutures of catgut on atiaumatic needles Leakage of air as demon- 
strated by dripping watei over the line of sutuie must be controlled by 
reinforcing sutures 

Incisions in the myocardium may be closed with interrupted silk or 
cotton sutures Following operations upon the heart, the pericaidium should 
be closed very loosely with widely spaced interrupted sutures so as to 
permit escape of blood or inflammatory fluid that might, if retained within 
the pericardium, produce a caidiac tamponade 

Exploratory thoracotomy can usually be performed through intercostal 
incisions without rib division or iib excision if a suitable self-retaining rib 
spreader is available When thoracotomy for the removal of foreign bodies 
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pel formed, every effort should be made to avoid or limit the division of 
adhesions between the visceral and parietal pleurae in ordei to avoid un- 
necessaiy collapse of the lung Such thoracotomy incisions may be closed 
air-tight by ( I ) pericostal sutures of doubled chromic catgut to approximate 
the ribs, (2) suturing supeiioi edge of divided chest wall muscle to inferior 
edge of divided mtei costal musculature, and (3) suturing inferior edge of 
divided chest wall muscle to outer suiface of the superior flap of divided chest 
wall muscle, thus ovei lapping the first line of sutures Interrupted sutures 
of silk or cotton should be used throughout Continuous steel suture in 
the skin is preferable when available because of its nonii ritatmg quality 
Drainage is indicated only m the presence of marked soiling, as when thorac- 
otomy IS performed immediately following injury Drainage by catheter con- 
nected with an underwater seal through an intercostal space independent 
of the thoracotomy wound is indicated 

Empyema developing 111 the first hvo to three weeks after injury should 
be drained by air-tight catheter lather than by resection of rib or intercostal 
incision, if at all possible, in order to avoid collapse of lung Repeated 
aspirations and microscopic examination of the aspirated fluid will permit 
an early diagnosis of developing empyema when such catheter drainage 
can still be made effective 

Reexpansion of collapsed lung may be greatly accelerated by “forced 
expiratory exercises ” The patient inspires deeply and then forcibly expires 
against a closed nose and closed mouth Its effectiveness to produce expansion 
of the lung is easily demonstrated m the presence of a draining empyema by 
the escape of retained fluid when forced expiration is perfoimed In the 
presence of an empyema cavity or a pneumothorax, the patient is required 
to execute the forced expiratory exeicises as often as every hour during the 
day They may not be instituted in the piesence of an open bronchial fistula 
Following traumatic lesions of the chest involving lacerations of the 
lung a prolonged convalescence is indicated Return to duty should be 
postponed until roentgenogi aphic evidence of mtrapulmonaiy damage has 
largely disappeared and is minimal 
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AFFERENT VASODEPRESSOR NERVE IMPULSES AS A CAUSE OF 
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One of the oldest theories of shock accompanying injury by either 
accidental or militant violence or by surgery is that it may result from an 
insult to the nervous system The most prevalent conception of the mechan- 
ism IS that excessive afferent depressor nerve impulses are set up either in 
the wound or in the cerebrum which act upon the vasomotor center, and to 
a lesser extent upon the cardiac center in the medulla, causing a fall in 
blood pressure of such magnitude and duration that the circulation becomes 
inadequate, the tissues are damaged and the bodily functions are impaired 
The prolongation of such a state is thought to result in complete circulatory 
failure and death The term “primarv shock” has been widely used to denote 
a condition presumably produced in this way The mechanism has also 
been consideied as a contributing factor where other causes, as hemorrhage, 
are primary Most of the members of the medical profession attach some 
importance to the theory and it is discussed with varying degrees of favor 
in nearly all textbooks of surgery and physiology Crile^ was for many 
years the chief exponent and the American Red Cross First Aid Book^ 
gives this in simpler terms as the mechanism of shock production Any 
theory of shock that receives this amount of credence is worthy of careful 
analysis as to its merits 

Before considering the effects of afferent depressor nerve impulses, it is 
well to review briefly the more important influences of the nervous system on 
the blood vessels and heart Control of the blood vessels is exercised prin- 
cipally through the vasomotor center in the medulla as shown schematically 
in Figure i Efferent impulses pass from it by pathways m the spinal cord 
to the sympathetic and parasympathetic systems, and in case of vasodilators 
to a limited extent to the somatic nerves (antidromic fibers), and thence 
to the vascular system They are both vasoconstrictor and vasodilator 
but the former predominate in the lowering of general blood pressure as 
proven by the fall of blood pressure to shock levels after section of the spinal 
cord at C-8 Afferent impulses pass to the vasomotor center by way of the 
somatic and aortic-depressor (or cardio-aortic) and carotid sinus nerves 
and from the cerebral cortex Both pressor and depressor afferent impulses 

* The work described in this paper was done under a contract recommended by the 
Committee on Medical Research, between the Office of Scientific Research and Develop- 
ment and The University of Chicago 

Submitted for publication October 21, 1943 
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Fig I — Schema of carotid sinus and aortic depressor nerves and of principal afferent 
and efferent medullary pathways 
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come over the somatic nerves having" separate path-ways in the spinal 
cord, as shown by Ranson and Billingsley,^ and over pathways from the 
cerebral cortex However, only depressor impulses come to the medulla 
over the aortic-depressor and carotid sinus nerves making them particularly 
favorable structures for isolation and stimulation in an experimental study 
of the effects of vasodepression from afferent impulses The aortic-depressor 
fibers are found as separate nerves in the neck only m the rabbit and in a 
certain percentage of cats, being fused with the vagi in all other animals 

Nervous control of the heart is by efferent inhibitor impulses from the 
medulla over the vagi, by efferent accelerator impulses from the upper 
thoracic cord and to some extent from higher centers, passing over the 
sympathetic cardiac nerves, and by afferent impulses over fibers in much 
the same pathways to the medulla as are afferent impulses affecting the 
blood vessels 

The blood pressure is modulated reflexly by the maintenance of a balance 
between vasopressor and vasodepressor impulses and to a lesser extent 
between cardio-mhibitor and cardio-accelerator impulses (Heymans^) There 
IS a continuous flow of vasopressor or constrictor impulses from the medulla 
over the sympathetic nerves which act in the direction of elevating the blood 
pressure There is also a continuous flow of proprioceptive depressor im- 
pulses from the aortic arch over the aortic-depressor nerves and from the 
carotid sinuses over the carotid sinus nerves which act in the direction of 
lowering the blood pressure Some investigators, as Heymans^ and Daly 
and Verney,® maintain that afferent depressor fibers from the heart also 
join the aortic-depressor fibers to form a single nen'^e in the rabbit or a bundle 
fused with the vagus in other animals Within pi escribed limits any increase 
in pressure in the vessels supplied by these nerves stimulates their endings and 
augments their impulses (Bronk and Stella®), which inhibit the vasoconstrictor 
and stimulate the vasodilator centers in the medulla causing a decline m general 
blood pressure Conversely, any decrease in pressure within the same vessels 
retards these nerve impulses, thereby lessening the inhibition of vasoconstrictor 
and the stimulation of vasodilator impulses, and resulting in a rise in general 
blood pressure 

Afferent (exteroceptive) impulses, both pressor and depressor, coming 
directly to the medulla by way of the somatic nerves appear under normal 
conditions to produce little more than fleeting alterations in general blood 
pressure and play relatively little part in its modulation Impulses from the 
brain may play a more important role 

From the clinical standpoint, if traumatic shock is ever produced by 
hyperactivity of afferent depressor impulses on medullary centers, the im- 
pulses reach the medulla either by way of somatic nerves directly from the 
injured field or from the cerebrum where they may be set up by distressing 
special sense perceptions as the sight of blood or of the injured field, or 
by pain perception The low blood pressure in syncope is a manifestation of 
such cerebral activity The aortic-depressor and carotid sinus (proprioceptive) 
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nerves, although the most effective vasodepressor nerves, are obviously so 
small and so situated anatomically that they would never be directly injured 
and continuously stimulated to produce shock Sudden reflex death, usually 
respiratory but possibly also cardiac, sometimes occurred duimg dissection 
of the carotid sinuses m dogs when they were being prepared in a set of 
stimulation experiments but reflex death was never encountered m the 
aortic-depressor nei ve experiments The cause of the prompt lowering of blood 
pressure that is sometimes observed during manipulations within the abdo- 
men of man is imperfectly undei stood It appears to result from reflex 
vasodepression and there is associated cardiac inhibition Whethei the afferent 
impulses travel by way of proprioceptive fibers of abdominal blood vessels 
that may be contained in the vagi or by way of somatic or sympathetic nerves 
remains to be clarified 

From the experimental standpoint, the three possible ways of attempting 
the production of shock by hyperactivity of afferent depressor impulses on 
centers in the medulla aie by stimulation, first, of the trunks or receptors 
of the somatic nerves, second, ot the proprioceptive aortic-depressor and 
carotid sinus nerves, and third, of the depressor centers of the cerebral 
cortex The effects of the lowered blood pressure should be the same by 
whichever method produced, provided the degree and duration of the 
lowering and the anesthesia and trauma associated with the experiment were 
the same 

It appears that no attempt has been made to stimulate the depressor 
centers of the cerebral cortex with the intention of producing shock, but 
judging by the results of stimulation reported by Hoff and Green, Schafer,® 
and others, in certain animals, the prospects for success with existing technics 
are unfavorable since the fall in blood pressure was relatively brief and slight 

By far the simplest and most efficient way of producing marked and 
prolonged lowering of blood pressure by hyperactivity of afferent ^aso- 
depressor impulses is through stimulation of the aortic-depressor (cardio- 
aortic) nerves in rabbits The results achieved by Phemister and Schachter’’ 
by stimulation of the carotid sinuses in dogs were similar to but less marked 
than those to be reported here for the aortic depressor nerves They aie 
very small structures lying back of the common carotid arteries and just 
mesial to, and parallel with, the slightly larger cervical sympathetic chains 
Their endings are in the arch of the aorta and some authors still claim, in 
the heart Several animals were dissected for cardiac fibers m this series 
and none found 


EXPERIMENTAL METHODS 

Because of the unusual sensitiveness of the rabbit to anesthesia, the very 
small size of the aortic-depressor nerves and the delicacy of the femoral ai teries 
or cannulation, it was found necessary to work only with large animals such as 
tie Flemish Giant breed With few exceptions, the successful results were 
0 tamed with animals weighing from 4 to 6 Kg The circulating blood volume 
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derived by the Evans blue dye method on 17 animals averaged 6 8 pei cent 
of the body weight The average amount of blood obtained (bleeding volume) 
by bleeding 10 rabbits to death under urethane anesthesia was 48 5 per cent 
of the calculated blood volume Average blood analyses in rabbits were as 
follows For 100 animals, R B C 613, Hb 808, Her 375, 50 animals, 
aiterial blood oxygen 674 Mm/L and COo 17 71 Mm/L, 29 animals, plasma 
proteins 5 88 Gm per cent Blood losses from surgery and cannula clot wash- 
ings were calculated in most cases with the aid of the Evelyn colorimeter from 
determinations of hemoglobin removed from the sponges and wash basins 
Anesthesia was produced by urethane administered intraperitoneally 
After experience with doses 25 to 100 per cent larger, it was found that the 
most satisfactory results were obtained with 500 mg per Kg body weight 
In animals not experimented upon the anesthesia wore off in three to four 
hours A small amount of ether was sometimes added during surgery in 
case the animal was noisy 

The animal was placed on its back on a dog board and the extremities 
anchored with cords The front limbs were held against the sides by passing 
the cords behind the back and over the front of the opposite forelegs before 
tying them together beneath the board A heavy ligature was passed around 
the symphysis of the mandible with a curved needle The bit of the head 
piece of the dog board was then passed between the teeth and the mandible 
was tied firmly to it 

The femoral arteries were then exposed below Poupait’s ligament, the 
branches tied off and cannulae made from No 16- to 18-gauge needles inserted 
for obtaining blood samples on one side and for kymographic recording of 
blood pressure on the other A blood sample was usually drawn at this time 
The nerves were then isolated through a midline incision from the larynx 
to the sternum The carotid sheath was exposed on either side by separation 
of the overlying neck muscles With a toothless forceps, the carotid arter}'^ 
was lifted slightly forward and mesialward by an assistant, while the operator 
displaced the vagus lateralward and backward This brought into view 
the two small nerves closely approximated and held loosely together by fibers 
of the carotid sheath The mesial trunk, which is usually the smaller, is the 
aortic-depressor nerve while the lateral is the cervical sympathetic trunk 
Beginning below, they were separated and freed with care by use of fine 
dissecting instruments, after which threads were passed about them for 
retraction Despite these precautions, injury was common and many 
experiments were spoiled in this way The left aortic-depressor nerve usually 
appeared to be slightly laiger than the right and often gave a greater 
response on stimulation 

The cannula of one femoral artery was next connected with the kymograph 
tubing system and the blood pressure recording was begun 

A shield electrode was placed on the trunk that was considered to be the 
aortic-depressor nerve on either side and each nerve tested for blood 
pressure response The Harvard inductoriums were activated by alternating 
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current received from a six-volt transformer If the pressure failed to fall 
on appropriate stimulation, it usually meant either injury to the nerve or that 
the sympathetic was being stimulated by mistake in which event there vas 
usually a slight rise in pressure 

TYPES OP EXPERIMENTS 

The effects- produced by stimulation of the aortic-depressor nerves on 
blood pressure (pulse, respiration, blood cytology, blood chemistry, survival 
time, and gross and microscopic anatomy have been determined in varying 
degrees of completeness according to the stage of development of the work 
and the available facilities Factors that have sometimes modified the results 
adversely have been trauma to tissues and blood loss incident to the operation, 
withdrawal of blood samples, blood loss from cannula washings, the antico- 
agulant employed and hot weather Samples consisted of 4 5 cc of arterial 
blood when red cell, hemoglobin, hematocrit, plasma proteins, oxygen and 
carbon dioxide determinations were made and of one cc when only the first 
three were made Sodium citrate which was used as the anticoagulant in 
the cannula in all rabbits up to No 98 produced slight toxicity in some cases 
and there was more blood less from cannula clotting and washing than occurred 
with saline and heparin, which was used m all rabbits above this numbei 
Rabbits tolerated the experiments very poorly during the hot days of 
summer, often developing a low blood pressure and dying relatively early 
without stimulation, so that all experiments done at that time had to be 
discarded 

Interference with stimulus has resulted not only from traumatism to the 
nerves during isolation but also from drying and from leakage of current 
due to accumulation of fluid in the wound and contact with surrounding 
muscles The electrodes were usually brought into the subcutaneous region 
and the skin clamped about them At the onset of recording on the kymo- 
graph, the blood pressure was found to range between 80 and 120 Mm Hg, 
the average for 100 rabbits being 103 Mm The pulse was then found to be 
usually above 200 per minute and rarely lower than 160 The respirations 
ranged between 40 and 80 per minute 

In control experiments the set-up was as described here but no stimulus 
was applied to the nerves The results in three cases are shown in Table I 
The average survival time was 14 66 hours The blood pressure was well 
preserved until relatively late in two experiments and declined more gradually 
in one Hemodilution developed in all cases Figure 2 shows a condensed 
tracing of blood pressure with the pulse and respiration rates, and Table II 
the blood findings, of Experiment 78, in which the survival time was 18 5 
hours Blood loss throughout the course of the experiment from repeated 
cannula washings and sample withdrawals was unusually high, amounting to 
26 per cent of the calculated blood volume, but despite this fact, the blood 
pressure remained above a shock level until one hour before death Micro- 
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scopic examination of sections of tissues showed slight acute degenerative 
changes in the viscera 


Table I 


CONTROL RABBITS FOR AORTIC-DCPRFSSOR NERVE STIMULATION EXPERIMENTS 


Blood Changes 


Exp 

Wt 

Urethrane 

Survival 

Initial 

Pressure 

Pressure Levels 
and Time Elapsed 

Time 

Her 

Hb 

R B C 

No 

Kg 

mg /Kg 

Time 

Mm Hg 

from Start 


% 

Gm 

M 

46 

4 4 

500 

13 hrs 

90 

70 to 100 in 4 hrs 

100 to 80 m 8 hrs 

Initial 

29 

10 7 

4 98 






80 to 0 in 1 hr 

Final 

20 

8 2 

3 16 

57 

4 4 

500 

12 5 hrs 

80 

80 to 50 in 12 5 hrs 

Initial 

37 

13 6 

5 92 







Final 

32 

12 4 

5 30 

78 

4 7 

500 

18 5 hrs 

110 

1 10 to 100 in 16 hrs 

100 to 66 in 2 hrs 

Initial 

36 

13 1 

6 94 






66 to 0 in 0 5 hr 

Final 

27 

8 8 

4 60 

Av erage survival 

14 66 hrs 








Time " 

Table II 

RABBIT NO 78 (fig 2) 

R B C 

Hb 

Her 

Hrs 

M 

Gm 

% 

0 

6 94 

11 9 

36 

2 0 

6 80 

11 7 

36 

5 5 

5 66 

10 4 

31 

9 0 

5 10 

9 6 

30 

13 0 

5 58 

9 8 

31 

18 0 

4 60 

8 1 

27 


EFFECTS OF STIMULATION 

Various effects of lowering the blood pressure to different levels for 
different but substantial lengths of time by nerve stimulation were studied in 
a senes of 28 rabbits in which the circulation had not been disturbed other- 
wise than by the set-up of the experiment A brief account of the findings 
has been reported by one of us (D B Phemister^®) 

Under favorable experimental conditions, the blood pressure v as reduced 
m the course of two or three minutes to low levels and the heart slowed to 
60 to 100 beats per minute by stimulation of both nerves with the secondary 
coils placed 8 to 10 cm from the primary coils Under continued stimulation, 
the pressure might remain low for long periods of tune without increase of 
the strength of the stimulus or it might rise gradually, necessitating periodic 
increases m strength to keep it down When one nerve only was stimulated, 
the blood pressure remained at a higher level than when both were utilized 
and a stronger stimulus had to be applied to attain a low level After the initial 
bradycardia, the pulse rate increased during the next few minutes but 
usually remained somewhat retarded as long as the stimulus was continued 
Removal of the stimulus was followed by a rapid return of blood pressure 
to the vicinity of the previous level and by acceleration of the pulse rate 
Respirations were little influenced directly by the stimulation In many un- 
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leported expeiiments it was impossible to reduce the blood pressure to a 
shock level or, if so, to hold it at the desired level for the necessary length 
of tune legardless of the strength of the stimulus employed 

Sometimes a lelatively weak stimulus pioduced the maximum vaso- 
depressoi effect as shown by the fact that a further increase m strength 
caused no moie decline and in no case was it possible to produce sudden 
death of the animal by applying the maximum stimuli carried by the two 
inductoiiums These changes are illustrated in Figure 3, Rabbit 122 At 
the beginning of the recording the blood pressure was 115 Mm Hg and 
the puise was over 200 With the secondary coil at 9 cm, first the right 
and then the left cardio-aortic nen'cs were stimulated, the fall in blood 
piessuie being slightly greater from the left than from the right nerve 
Aftei a foul -minute lest peiiod, both nerves were stimulated and the 
blood pressuie fell from 105 to 25 Mm Hg in i 5 minutes, during which time 
the pulse diopped to about 60 beats per minute The pressure then rose to 
40 Mm dui mg the next minute and the pulse increased to 96 per minute The 
pi essure soon declined to the vicinity of 30 Mm Hg where it remained 
for the rest of the half-hour period of continuous stimulation The stimulus 
was then released foi ten minutes, whereupon the blood pressure quickly 
returned to the vicinity of the previous level and the pulse increased to 
180 per minute Since the blood pressure was so rapidly reduced and 
maintained at such a low level by stimulation, with both secondary coils 
at nine cm , it was thought that using the maximum current from the induc- 
toriums, obtained by placing the secondary coils at the zero points, might 
cause either fuither loweiing of pressure or death of the animal However, 
when this was done, the blood pressure dropped quickly to the vicinity of 
the previous level, aftei which it slowly rose The pulse was retarded, 
being 128 per minute after foui minutes and 140 after 22 minutes, and the 
animal survived six hours of stimulation with short periods of interruption 
as will be reported later (Fig ii) 

CONTllSruOUS STIMULATION 

In other experiments, the blood pressure would remain at higher levels but 
within the range which is encounteied m well marked shock as produced by 
straight bleeding 01 by limb trauma In the majority of cases of effective 
stimulation, the pressure could be kept at low levels for several hours during 
which period release of the stimulus would be followed by a prompt restora- 
tion of the pi essure to, or slightly undei, previous levels and by rapid recovery 
of the circulation Reapplication of the stimulus would cause an immediate 
decline which foi a few minutes usually went slightly lower than the previous 
depiession If stimulation continued to be effective, the blood pressure 
eventually tended to drift to a lowei level and the pressor response on 
release gradually weakened until it became very slight or was exhausted 
and the animal died Respirations were usually shallow toward the end 
The survival period of six such animals under continuous stimulation, except 
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for the short test releases, varied from 25 to 13 hours for all ranges of 
shock level, averaging 6 75 hours In general, there was a direct relationship 
between the level of the pressure and the length of survival, the lower the 
pressure and the smaller the pulse pressure, the shorter the survival time 
Figure 4, Rabbit 147, shows a condensed tracing of the shortest and 
most rapidly fatal experiment At the beginning there was a low irregular 
pressure following stimulation of the right nerve with the secondary coil at 


Rabbit 147 Wt 4 77 Kg Urethane 2 4 Gm 1 p 



0 HOURS 1 2 25 

Tig 4 — Changes in blood pressure and blood produced by aortic depressor nerve stimulation, early 
loss of vasoconstrictor tone and early death 


four cm The pressure then steadily declined to 28 Mm Hg at the time of 
death 2 5 hours later Release of the stimulus just beyond one hour and just 
short of two hours of the onset of stimulation showed very feeble rises of 
blood pressure The blood loss was 14 cc from cannula wash and hemor- 
rhage and 15 cc from samples, totaling 89 per cent of the estimated blood 
volume which was a factor of little importance in the causation of death 
The blood analyses showed a steady severe reduction m red cells, hemo- 
globin, hematocrit, plasma proteins, oxygen and carbon dioxide of the 
arterial blood The blood changes and the failure of the vasopressor center 
appeared to be the cause of the rapid death Necropsy revealed no significant 
gross changes Microscopic examination revealed moderate congestion of 
the lungs and kidneys and marked congestion with sinus dilatation of the 
spleen Liver, adrenal, pancreas, heart and striated muscle showed no changes 
Figure 5, Rabbit 75, shows the more usual course where the blood pressure, 
except for a short rise after the initial fall due to leakage of current, stayed 
slightly under 40 Mm Hg for four hours, with each short release resulting 
in a prompt elevation to approximately the original level, indicating that the 
circulatory mechanism was still intact Under continued stimulation the 
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pressure declined slowly and the pressor responses on release weakened rapidly 
until the animal died at the end of S 5 hours The stimulus was increased from 
II cm to eight cm during the first 5 5 hours and to six cm for the remaining 
peiiod Again the blood showed a steady reduction of red cells, hemoglobin, 
hematocrit oxygen and carbon dioxide, except for an increase in the last 
carbon dioxide determination 

Rabbit 75 Wt 4 55 Kg Urethane 2 28 Gm i p 



Fig 5 — Blood pressure tracing sliowing vasodepression from aortic depressor nerve stimulation 
with progressive increase in stimulus strength, gradual loss of vasoconstrictor tone and heraodilution 

Necropsy showed little gross evidence of change Microscopic examination 
of pancreas, adrenal, heart and skeletal muscle revealed normal findings The 
liver and lungs were moderately congested and the spleen markedly so 
The liver showed acute focal necrosis Scattered cells and clusters up to 
25 cells revealed cell fragmentation and disintegration of nuclei (Fig 6) 
There were large lymph spaces in the folds of the duodenal lining 

Figure 7, Rabbit 54, illustrates a case m which the blood pressure remained 
around the relatively high level of 60 Mm Hg during the first three hours 
of stimulation with a weak current (nine to 1 1 5 cm ) Response of pressure 
to release of the stimulus on two occasions was marked After increasing 
the strength of the stimulus to 8 5 cm , the pressure declined gradually and 
the responses on release weakened for the next two hours Then with the 
pressure at 40 Mm Hg, a rapid decline set in as if death were imminent, for 
which reason the stimulus was removed The circulatory mechanism ivas so 
nearly exhausted that the pressure remained at or about 25 Mm Hg for 
five minutes before it gradually rose to 35 Mm When the stimulus ivas re- 
applied at the end of 25 minutes there was a very slight depressor response 
From then on to 625 hour-s, there was a steady decline of pressure -with 
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no pressor response on two releases of the stimulus The secondary coil 
was then moved to i r cm and when the weakened stimulus was temporarily 
released at 6 5 hours, the pressure almost doubled in height, showing improve- 
ment m the vasoconstrictor mechanism Renewal of stimulation was followed 
by a fall to the previous level and then by a steady decline until death at 
seven hours Red cells showed a progressive dilution from the control count 






Pig 6 Rabbit 75 Focal necrosis of Incr and Ijinph accumulation m necrotic area (x 300I 

of 7 04 to 6 24 at six hours, with terminal concentration to 6 70 on a sample 
taken 20 minutes befoie death 

Necropsy revealed gioss congestion of the spleen and hypostatic con- 
gestion of the lungs Microscopically, theie was acute focal necrosis of the 
liver, protein precipitation m a few of the pulmonary alveoli and congestion 
of a dorsal section of lung A section of jejunum showed maiked lymphatic 
distention and lyinphorrhexis into the subseiosal and submucosal spaces 
There was no evidence of acute changes in sections of other tissues 

Two other experiments gave similar findings and are not reported in 
detail Rabbit 27 lived for four houis and Rabbit 91 for seven hours and 30 
minutes from the onset of stimulation The bladders of all animals contained but 
a small quantity of urine, rarely more than ten cc m all of the five experiments 
just reported, indicating suppression of secretion with the low blood pressure 
Figure 8, Rabbit 52, is a remarkable illustration of the relatively harmless 
effect of neurogenic lowering of the blood pressure in the upper range of 
what is arbitrarily designed as the shock level, i e , yo Mm Hg or below On 
stimulation, the pressure dropped from 90 to between 50 and 60 Mm Hg in 
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which vicinity it vacillated for five houis The stimuli were relatively ^^eak. 
eight to ten cm , and four releases duiing the period resulted in good piessor 
responses, the ’last one being somewhat i educed At five hours the secondai) 
coil was moved to seven cm , but the pressure slowly rose, reading 70 Mm at 
6 5 hours The coil was then moved to five cm and the stimulus maintained the 
pressure in the vicinity of 65 Mm Hg for the succeeding 2 75 hours Because 
of a gradual rise of pressuie, the coil was then moved to four cm Aftei a slight 
drop, which was sustained for 30 minutes, the stimulus was weakened by 
current leakage to the tissues and the pressuie went up to 80 Mm within 

Rabbit 54 Wt 4 2 Kg Urethane 2 i Gm 1 p 
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Tig 7 — Prolonged vasodepression from aortic depressor nerve stimulation with progressive loss of 
vasoconstrictor tone and death Weak stimulus m earl> period 

30 minutes On release of the stimulus at 10 33 hours for six minutes, the 
pressure rose to the initial level Renewed stimulation gradually lowered 
the pressure to 45 MmHg at 12 hours when another release lesulted in 
a pressor response to 90 Mm Hg The pressure then fluctuated and was at 
50 Mm Hg 13 hours from the onset when death occurred suddenly, preceded 
by a momentar}^ pressor response of 20 Mm on remoA'al of the stimulus 
Eight red cell counts over the course of ii 75 hours showed a giadual 
decline to 5 12 from the control of 7 12 Hemoglobin and hematociit readings 
had to be discarded because of faulty technic 'Necropsy revealed gioss 
evidence of congestion of spleen and kidneys and a light-colored liver Micio- 
scopically, there was marked focal degeneration and neciosis of cell groups 
and scattered single cells in the liver The lungs showed some dilated lymph 
channels and tiny hemorrhages The kidneys had been eliminating led' blood 
cells as indicated by their presence in the tubules of the papilla Blood vessels 
vere moderately congested There was a little degeneration and sloughing 
of epithelium in the cortical tubules The jejunum contained a few dilated 
lymph channels and there were many distorted nuclei and lymphocjtes in 
the mucosa Changes m othei organs and tissues ^^ere insignificant 

The significance of the findings in this group of experiments is considered 
m the general discussion after the results of other relevant experiments ha\ e 
been given 
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STIMULATION AND RELEASE 

Figure 9, Rabbit 79, illustrates the ability of an animal to recover from 
the effects of prolonged lowering of blood pressure after removal of the 
stimulus either permanently or for a long period of time During a four- 
hour period of stimulation, with a cuirent that was progressively strengthened 
by moving the secondary coil from ten cm to five cm the blood pressuie was 
maintained at levels fluctuating between 30 and 60 Mm , with an average 
pressure in the Aucinity of 50 Mm During this period the blood showed a 
fluctuating tendency to dilution and five brief releases of stimulus yielded 
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Fig 8 — Long sun ival period with vasodeprcssion to borderline shock levels from stimulation of 
the aortic depressor nenes with little impairment of vasoconstrictor tone to within one hour of death 


well marked pressor responses After 3 75 hours stimulation was discontinued, 
whereupon the blood pressure rose in less than a minute to the level before 
stimulation It continued to remain m that vicinity for hours and was at 
90 Mm Hg when the animal was kifled seven hours after discontinuing stimu- 
lation The blood was considerably diluted after two hours but was less so after 
3 75 hours Three and three-quarters hours after stopping the stimulus there 
was concentration slightly above that of the initial sample 

Animals which had long periods of vasodepressor and eventual weakening 
or exhaustion of the stimulus showed the same tendency to recovery and 
long survival 

The influence of blood and plasma on an animal whose circulation had 
been impaired by prolonged lowering of blood pressure by aortic depressor 
nerve stimulation was tested in seven rabbits, five by blood transfusion and 
two by plasma transfusion 

Figure 10, Rabbit 133, shows a condensed tracing of a severe vaso- 
depression resulting from a relatively weak stimulus The blood piessure 
declined promptly from 105 Mm Hg to 40 Mm , returning to the original 
level during a one-minute release period at the end of 30 minutes Sub- 
sequently the pressure declined gradually to 22 Mm at the end of three hours 
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and the animal appeared to be near death The stimulus was then removed 
for five minutes, during which time the pressure responded very feebly, rising 
to 36 Mm Hg Examination of blood samples (Table No III) taken before 


Table III 


RABBIT NO 133 (fig 10) 



Time 

RBC 

Hb 

Her 

CO: 

02 

Plasma 

Proteins 

Sample No 

Hrs 

M 

Gm 

% 

Mm/L 

Mm/L 

Gm % 

1 

Control 

6 56 

14 0 

42 5 

15 80 

8 34 

6 '6 

2 

1 0 

6 68 

14 6 

43 5 

11 58 

8 14 

6 00 

3 

3 25 

6 50 

13 5 

41 5 

9 24 

8 14 

5 95 


3 25 

Transfused 72 cc 

Blood (20% of estimated blood volume) 

4 

4 33 

7 60 

IS 4 

47 0 

10 58 

9 29 

6 82 

5 

8 33 

8 30 

16 2 

54 0 



7 72 

6 

10 5 

7 44 

15 4 

47 5 



7 66 


the onset of stimulation, one hour after and again 2 i hours later, at the end 
of a five-minute period of release of the stimulus, revealed practically no 
changes in red cell counts, hemoglobin, hematocrit and oxygen, but a 
reduction of 9 per cent in plasma proteins and 31 per cent in carbon dioxide 


Rabbit 79 Wt 57 Kg Urethane 2 85 Gm 



Fig 9 — Vasodepression from prolonged aortic depressor ner\e stimulation shoning" maintained 
\asoconstrictor tone and capacity of circulation to rccoter after release of stimulus 

These relatively slight blood changes indicate that it was not oxygen de- 
ficiency but marked damage to the vasodepressor center, as shown by the 
feeble pressor response on release of stimulus that caused the severe 
embarrassment of the circulation 
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When the stimulus was reapplied, the blood pressure declined rapidly to 
20 Mm Hg at which time a transfusion into the opposite femoral artery of 
36 cc of heparinized rabbit’s blood was given The pressure rose during the 
transfusion and then staited down, whereupon the stimulus was released 
and a second tiansfusion of the same amount was given This produced 
a maiked rise followed oy a slight fall after which the pressuie gradually 
improved and legistered 70 Mm Hg 433 hours after the beginning of 


Rabbit 133 Wt 534 Kg Urethane 267 Gm 1 p 



Fig 10 — ShowitiK impro\ed vasoconstrictor tone and prolonged life from blood transfusion gi\en 
after a period of marked \ isodenression and imminent death from aortic depressor nerve stimulation 


Stimulation The blood was concentrated after the transfusion The animal 
survived long periods of stimulation and vasodepression separated by 
shorter periods of release and elevation, until the pressor response was almost 
exhausted at 966 hours Theie was also much blood lost from clotting and 
cannula washings causing terminal dilution Bleeding of 48 cc at 10 5 
hours caused death 

Figure II, Rabbitt 122, shows a condensed tracing of blood pressure 
held for 6 75 hours at an average level of about 40 Mm Hg by stimulation 
during which there were releases for periods ^arylng from tvo minutes to 
ten minutes and totalling 33 minutes The secondary coil was at ten cm for 
the first half-hour and at o cm thereaftei The rest periods, which were 
lelatively long when compared with those in most of the experiments, helped 
to maintain the vasomotor center in good condition (as shown by the high 
pressor responses on stimulus release) and to prevent more than slight 
reduction in the blood elements analysed, as shown in Table IV The 
pressure rose almost to the initial level on lelease of the stimulus at seven hours, 
the latter becoming ineffective because of leakage of current from fluid 
accumulation in the wound At the end of an hour, with the restored 
pressure remaining constant, a 41 cc blood transfusion (15 per cent of the 
estimated blood volume) was given without producing a change m pressure 
level After drying out the neck wound, the stimulus was reapplied at nine 
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hours and the pressure fell again to a low level After 9 5 hours the animal 
was bled with the stimulus on and 122 cc or 45 per cent of the estimated 
volume of blood was obtained Twenty-three and one-half cubic centimeters 
of blood had been removed in samples and cannula washings, making a 
total of blood loss of 145 5 cc Despite the fact that the animal had been 
subjected to prolonged periods of low blood pressure, the circulation w^as 
so well preserved at the time the blood transfusion w^as given that no change 
in pressure w'as produced but the bleeding volume obtained subsequently 
under stimulation w^as undoubtedly greater than wmuld have been the case 
without transfusion 


Table IV 

RABBIT NO 122 (fig 11) 



Time 

R B C 

Sample No 

Mrs 

M 

1 

0 

6 18 

2 

0 25 

5 58 

3 

2 75 

5 80 

4 

4 25 

5 40 

5 

6 8 

5 40 


Hb 

Her 

CO 2 

O’ 

Plasma 

Proteins 

Gm 

% 

Mm/L 

Mm/L 

Gm % 

11 8 

36 5 

23 00 

6 81 

6 63 

10 9 

33 0 

20 59 

6 31 

5 93 

11 5 

34 0 

14 79 

6 58 

5 24 

11 1 

32 0 

12 75 

6 42 

5 88 

11 1 

32 0 





Fig 12, Rabbit 124, show^s a prolonged period of vasodepression from 
nerve stimulation wnth the secondary coil at 6 cm During this period the 
circulating blood volume w^as detei mined blood transfusions and adrenalin 
were given, pei iodic blood analyses w'ere made and a terminal bleeding 
volume was obtained In the course of the first foui hours of stimulation wnth 
the blood pressure avei aging 35 to 40 Mm Hg, theie w^ere vaiiable 1 eductions 
in the red cells, hemoglobin, hematocrit, plasma proteins, blood oxygen and 
carbon dioxide Release of the stimulus foi i 5 minutes at 2 66 hours 
revealed a moderate reduction in the pressoi response but the response w^as 
somewhat greater at four hours, probably due to the slight!} elevated pi essui e 
during the preceding 45 minutes Forty-five cubic centimeteis of blood w'as 
transfused at 4 75 hours and 30 cc at five hours, making a total of 21 per cent 
of the estimated blood volume Release of the stimulus after the first trans- 
fusion show^ed additional impiOA^ement in the pressor responses Foui 
minims of 1/15,000 adrenalin solution then pioduced a maiked elevation in 
pressure wfiiich fell to the previous level in three minutes The blood pressure 
gradually crept up to 60 Mm at six houi s Release then produced a mai keel 
pressure rise but the response to stimulation became irregular and after 
7 4 hours W'as exhausted, at w'hicli time the stimulus w'as 1 emoved and the 
pressure leveled at 120 Mm Hg After eight hours the animal w as sacrificed l)v 
bleeding 195 cc , or 55 per cent of the estimated blood volume All of the 
organs were pale and, microscopically, the liver and kidney showed scattered 
areas of acute parenchymatous degeneration This is another example of a 
very marked vasodepi ession which w'as w'ell tolerated for four hours and of 
improvement of the circulation during effective stimulation by the trans- 
fusion of blood 
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The blood volume determination was one of a series of five made by Dr 
Paul W Schafer on rabbits during vasodepression to a shock level which had 
been maintained for two to three hours before beginning the test (Table V) A 
control sample was drawn, dye was injected and four successive four cc samples 
were drawn at ten-minute intervals A transfusion equal to the total amount 
of blood withdrawn was given at the end 

Figure 13, Rabbit 139, shows the blood pressure during aortic-depressor 
nerve stimulation held at a fluctuating but remarkably low level, averaging 
less than 30 Mm Hg for four hours, except for the five release periods, totaling 
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Fig 1 1 — Seven hour period of vasodepression from depressor nerve stimulation, with preservation 
of vasoconstrictor tone throughout and recoicry of blood pressure to normal level during prolonged 
release of stimulus Transfusion ( 6 ) did not elevate pressure but increased the terminal bleeding 
volume ( 7 ) Blood samples (i) to ( 5 ) 


ten minutes The stimulus was started Avith the secondary coil at ten cm , 
which was moved to eight cm at three hours Release of the stimulus just after 
one hour and at 2 6 hours showed good pressor responses, but three releases 
between 2 9 and 3 6 hours showed reductions to the vicinity of two-thirds 
the original level The blood constituents determined during this four-hour 
period showed a gradual decrease with the exception of the red blood cells, 
hemoglobin and hematocrit of the third sample at 225 hours Both the 
vasomotor center and the composition of the blood were remarkably well 
preserved considering the low level of blood pressure during the period 
A plasma transfusion was then given m the opposite femoral artery 
dm mg which time the pressure recording was stopped With resumption 
of the recording, the pressure was found elevated but it quickly returned to 
the vicinity of the previous level Release of the stimulus for seven minutes 
after a 30-minute interval resulted in an elevation of pressure to 100 Mm Hg 
with a prompr return to a low level on restimulation A second transfusion of 
the same amount produced marked elevation of blood pressure which 
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declined to the previous level m lO minutes At 5 6 hours, with the 
stimulus on, the animal was bled 108 cc , or 40 per cent of the estimated 
blood volume This lowered the blood pressure to 20 Mm Hg On 
release of the stimulus the blood pressure promptly rose to 60 Mm showing 
marked activity of the vasomotor center after severe blood loss With the 
pressure again at 20 Mm from renewal of stimulation, an additional 28 cc , 
or 10 per cent of the estimated blood volume, was removed before death 
occurred Blood analyses after the first and second transfusions at 4 5 and 
5 3 hours, respectively, revealed a dilution of the cellular elements, an increase 
m the plasma pioteins, no change in blood carbon dioxide, and first a decline 
and then a rise in blood oxygen After the first bleeding there was a 
further reduction of red cells, hemoglobin and hematocrit 

Tabie V 

CIRCULATING BLOOD \OLUMn DETERMINATIONS B^ THE E\ANS BLUE D\E METHOD ON RABBITS IN UHICII THE 
BLOOD PRESSURE WAS MAINTAINED AT SHOCK LE\EL AORTIC DEPRESSOR NER\E STIMULATION 


Rabljit Rabbit Rabbit Rabbit Rabbit Average 
No 102 No 119 No 124 No 127 No 130 Decrease 


Weight 5 1 Kg 

Elapsed time from start of stimulus 2 S hrs 

6 0 Kg 

2 S hrs 

5 2 Kg 

3 0 hrs 

4 7 Kg 

2 0 hrs 

5 0 Kg 

2 25 hrs 


Control total volume 

320 cc 

350 cc 

445 cc 


254 cc 


Total vol during stim 

304 cc 

275 cc 

344 cc 

248 cc 

204 cc 


Decrease 

16 cc 

75 cc 


42 cc 



% Decrease 

s% 

21% 

23% 

15% 

20% 

17% 

Control plasma % olume 

203 cc 

200 cc 

297 cc 

185 cc 

168 cc 


Plasma vol during stim 

214 cc 

175 cc 

246 cc 

173 cc. 

161 cc 


Decrease 

(Inc) 11 cc 

25 cc 

51 cc 

12 cc 

7 cc 


% Decrease 

(Inc) 6% 

13% 

17% 

7% 

4% 

7% 

Control red cell mass 

117 cc 

150 cc 

148 cc 

105 cc 

86 cc 


Red cell mass during stun 

90 cc 

100 cc 

98 cc 

75 cc 

43 cc 


Decrease 

27 cc 

so cc 

50 cc 

30 cc 

43 cc 


% Decrease 

23% 

33% 

34% 

29 % 

50% 

34% 


The plasma transfusions, while diluting the cellular elements, increased 
the plasma proteins which had been considerably reduced during the previous 
period of low blood pressure The blood oxygen and carbon dioxide were 
relatively little changed and the vasomotor center was apparently strengthened, 
as judged by the excellence of the pressure responses on release of the stimulus 
after the first tiansfusion and after the first bleeding, which was massive 
In a second experiment, where stimulation maintained the pressure 
between 40 and 50 Mm Hg for 2 7 hours and the pressor response on release 
of the stimulus was to the prestimulation level, the giving of 23 cc of plasma, 
or 8 5 per cent of the estimated blood volume, was followed by an increase 
of 15 Mm in the height of the response on release of stimulus after 15 minutes 
A second similar transfusion after an additional i 4 hours of vasodepression 
was followed by a slightly higher pressor response Bleeding to death then 
yielded 63 per cent of the animal’s estimated blood volume 
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The results of these experiments warrant the conclusion that when the 
circulation has been impaired from lowering the blood pressure by the action 
of vasodepressor nerve impulses, blood or plasma transfusion is beneficial 


HEMORRHAGE AND DEPRESSOR NERVE STIMULATION 

In case of accidental wounds in man both hemorrhage and vasodepression 
from afferent nerve impulses as produced by psychic influences may be 
active m the lowering of blood pressure and the question arises as to the 
idle which each may play in the production of shock They may occur 
simultaneously or either one may precede the other Thus there may be 
an immediate and marked fall of blood pressure produced by fainting and 
a subsequent fall of pressure produced by hemorrhage, or vice versa 

In testing the relative importance of vasodepressor nerve impulses and 
hemorrhage m the production of shock, the blood pressure in one group 
was first lowered by aortic-depressor nerve stimulation and then the rabbits 
were bled In a second group the animals were first bled to shock levels 
and then the aortic-depressor nerves stimulated 

Table VI 

EXTENT TO WHICH ANIMALS WITHSTAND INTERMITTENT BLEEDING AND CONTINUOUS STIMULATION 
AFTER VARTING PERIODS OF LOW BLOOD PRESSURE PRODUCED BY AORTIC-DEPRESSOR NERVE STIMULATION 


Duration of % Blood Volume Lost 

Stimulus < ■ 




Initial 


Pressure 


Before 

Intermittent 

Bleeding 


Samples, 

Clot 


Exp 

Wt 

Pressure 

Stimulus 

During 

Total 

Bleeding 

Time 

From 

Wash and 


No 

Kg 

Mm Hg 

Strength 

Stimulation 

Hrs 

Hrs 

Hrs 

Bleeding 

Surgery 

Total 

97 

3 9 

115 

9-8 cm 

50-60 

1 9 

1 0 

0 9 

45 

2 

47 

84 

5 4 

no 

1 1-8 cm 

30-60 

2 7 

1 2 

1 5 

27 

7 

34 

99 

4 0 

no 

10-9H cm 

38-46 

2 0 

1 3 

0 7 

51 

7 

58 

80 

4 9 

105 

1 1-9 cm 

20-60 

3 2 

2 2 

1 0 

35 

9 

44 

88 

4 I 

120 

10-1 cm 

50-70 

3 5 

2 5 

1 0 

26 

10 

36 

82 

4 9 

no 

8-6 cm 

30-60 

6 7 

4 5 

2 2 

36 

14 

SO 

Averages 





2 2 

1 2 

36 7% 

8 1% 

44 8 


The effect of hemorrhage superimposed on a period of low blood pressure 
produced by aortic-depressor nerve stimulation was studied in ii rabbits, six 
by intermittent bleeding and five by continuous bleeding Table VI shows that 
intermittent bleeding after i- to 4 5-hour periods of vasodepression to definite 
but not to extreme shock levels was well tolerated, as judged by the amounts 
it was necessary to bleed for the production of death They ranged from 
36 to 58 per cent of the estimated blood volume and averaged in the vicinity 
of normal 

Figure 14, Rabbit 82, shows the result in the case of the longest period 
of vasodepression before intermittent bleeding The blood pressure averaged 
about 40 MmHg during the first 433 hours, with a gradual rise in the 
last hour Table VII reveals a well marked blood dilution and reduction 
in oxygen and carbon dioxide The pressor responses during brief releases 
of the stimulus were well preserved The animal was bled 62 cc at 433 
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houis (A), 30 cc at 5 25 liouis (B), 19 cc at 6 16 hours (C) and 5 cc to 
death at 6 5 houis (D) — a total of 116 cc , equal to 361 per cent of the 
estimated blood ^olume Including cannula washings and samples, a total 
of 162 cc , 01 50 5 jDcr cent of the estimated blood volume, was lost Samples 
of bloods (B) and (C) shoved a piogiessive dilution Four piessor responses 
on lelease of stimulus dining the bleeding period showed only moderate 
reduction but a fifth release just befoie death gave no lesponse 


Table VII 



TABBtr NO 82 (no 14) 




Time 

R B C 

Ilb 

Her 

COj 

Oj 

Hre 

M 

Gm 

% 

Mm/L 

Mm/L 

Control 

5 G6 

12 0 

3G 0 

18 98 

6 98 

I 0 

1 S6 

10 S 

33 0 

15 99 

6 32 

2 0 

4 84 

10 5 

32 5 



3 0 

4 32 

10 1 

31 5 

13 32 

6 41 

4 0 

J 24 

9 3 

30 0 

8 36+ 

3 63* 

4 33 

Bled 62 cc 

(19 3% of estimated blood volume) 



3 25 

3 38 

7 3 

21 0 

9 11 

4 07 

5 25 

Bled 30 cc 

(9 3% of estimated blood %olume) 



6 IG 

2 90 

6 6 

19 0 

6 16 

3 85 

6 16 

Bled 24 cc 

(J 5%) to death 




♦Micro sample used 
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Fig 14 — ^Vasodcpression from aortic depressor nerve stimulation with intermittent terminal bleed 
105 well tolerated Bled A — Ga cc (i9 3 %)>B — 30 cc (93 %), C — 19 cc (59 %), D — 5 cc (16 %), 
total 116 cc (36 1% of estimated blood \olume) CannuK iiasli and surgery 34 cc (106%), samples 
— 12 cc (3 6 %) , total blood loss 162 cc (50 590) 


This experiment shows the remarkable ability of an animal, which for 
A 33 hours had had a low blood pressure with progressive hemodilution and 
oxygen and carbon dioxide reduction as a result of stimulation of the aortic- 
depressor nerves, to tolerate superimposed intermittent bleeding during an 
additional 2 16-hour period of continuous stimulation 

In the experiments represented m Table VIII, the animals were sacrificed 
by continuous bleeding after similar periods of low blood pressure from 
aortic-depressor nerve stimulation In the first three experiments, the bleed- 
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mg was earned out with the stimulus still in operation The behaviour under 
stimulation before bleeding was, in general, similar to that in the previous 
experiments, but when the animals were sacnficed by continuous bleeding, 
the volume obtained was appreciably less than that from controls and from 
those bled intermittently over a much longer period 

Figure 15, Rabbit 90, shows the blood pressure averaging about 55 
Mm Hg during a 4 3-houi period of stimulation throughout which there was 
a progiessive hemodilution (Table IX) and weakening of the pressor response 

Rabbit go Wt 4 4 Kg Urethane 2 2 Gm 1 p 
e p 



Fig 15 — Vasodcprcssion from aor'ic depressor nerve stimulation with graduallj decreasing \aso 
motor tone and termiinl hlceding to death Bleeding toliime moderately reduced Terminal bleeding 
01 cc (31%), cannula washings and suigcry ic cc (4%) samples 12 cc (4%), total blood loss 
1 1 7 cc , or 39% of the estimated blood a oUime 

on release of the stimulus The blood carbon dioxide was reduced and the 
oxygen was increased, this being the only experiment in which Oo increase 
occuiied It might have been related m part to the rapid respirations which 
averaged 90 per minute after the first horn The animal was bled 93 cc 
to death, and lost 12 cc m samples and 12 cc m cannula wash — a total of 
1 17 cc , or 39 per cent of the estimated blood volume The reduction in 
bleeding volume would indicate that the pievious period of vasodepression 
had somewhat nnpaiied the ability of the animal to tolerate blood loss 
Figure 16, Rabbit no, shows the blood pressure averaging 40 to 45 Mm 
Hg for four hours (aside fiom two release peiiods) with a moderate hemo- 
dilution and only a slight reduction in pressor response during a seven- 
minute release of stimulus 30 minutes before the end With stimulation 
continued, it required 20 minutes for bleeding no cc to death This amount, 
plus 13 cc lost otheiwise, gave a bleeding volume of 35 per cent, based on 
the calculated blood volume determined 24 hours befoie the experiment The 
blood volume calculated after 2 75 hours showed a reduction of 21 4 per cent 
total volume, 12 5 pei cent plasma volume and 33 33 per cent red cell mass 
The hemodilution and reduction of circulating blood volume were responsible 
for the reduced bleeding volume 
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In the last Iwo expeuinenls of Table VJII the stimulus was lemoved and 
a lest penod allowed befoie bleeding to death 

Rabbit 102, weight 51 Kg , with an initial blood piessuie of 100 Mm Hg, 
had a piompt fall to 24 Aim on stimulation of the left aoitic-depiessor nerve 
and the piessuie langed between 2\ and 50 Mm foi three hours, averaging 
about 40 Mm Dining the first half-hour theie was occasional struggling, after 
which the animal became uniesponsivc Blood dilution lesulted as follows 
led blood cells fiom 5 74 to 476, hcmatociit 35 to 275, plasma proteins 625 
to 494 Gm pci cent, blood o\}gen 643 to 6 12, and caibon dioxide 2194 

Taiiu VIII 

iiKCiM\ri 01 «i ooi) I o'ns I kom toNTisuoi s nn ri)isr sr crss\R\ to cause dpath after 

n RIODs 01 I 0\\ III OOt) PI ! SSI RF I ROM \OinlC-l)I PRI SSOR M RVI STIMULATION 

% of Blood Volume Lost 


I mil \1 

Strength 

Tot'll Tunc 

Prcsburc During 

Surger>. Clot 

Exp W t I'rec'urc 

of 

StimulTtcd 

Stimulation 

From 

W^ash and 


>vO Kg Mm Hg 

11 t(h Sfirr tfation Oi 

Stimulu"? 

Hrs 

Mm llg 

Bleeding 

Samples 

Total 

SI 45 100 

10-9 cm 

1 0 

2S-40 

31 0 

4 0 

39 

119 6 0 100 

8 cm 

4 0 

10-50 

31 4 

3 6 

35 

90 44 120 

0 cm 

1 3 

40-60 

31 0 

8 0 

39 





32 SA%g 

5 2 A\g 

37 7 Avg 

n itk SUmulaltoi Off 

102 5 1 100 

10-9 cm 

1 0 

24-40 for 3 hrs 
(1 hrs rest followed) 







26-10 for 5 hrs 







(2 S hrs rest followed) 

36 

10 

46 

iij 4 0 ns 

10-7 cm 

2 2 

10-00 for 1 7 hrs 
(0 5 hr rest followed) 

42 

4 

46 


397oA\g 7%A\g 46Avg 


to 2005 A blood volume detei mined during the last houi w'as almost the 
same as the contiol (See Table V) The piessor 1 espouses on brief release 
of stimulus weie ouK slightl} reduced Release of the stimulus at the end 
of three hours w as follow ed b} a i apid 1 ise of the pi essure to 1 10 Mm Hg, wdiere 
It continued and theie was soon a lesumption of stiugghng Beginning three 
hours later the blood pressuie was held at an aveiage level of 30 Mm Hg 
for 35 minutes by stimulation, dm mg which time the animal again became 
quiet Aftei lemoval of the stimulus, the blood pressuie promptly rose 
again and continued at an aveiage level of 115 Mm The animal again 
^1^^'^'ggled and at the end of i 5 hours w^as aw^ake and cried wdien his wounds 
w’ere disturbed Vasodepressioii increased the degree of anesthesia and 
analgesia An hour latei, the animal was bled 120 cc to death The total 
blood loss during the expeiiment was 156 cc , or 46 per cent of the estimated 
blood volume, indicating little damage done to the circulation by the stimulation 
Rabbit 1 1 7, w'eight 4 o Kg , on stimulation had a diop of blood pressure 
from 1 15 Mm to 32 Mm Hg It ^ladually ascended during 2 2 hours to 60 
Mm Hg when the stimulus w^as lemoved Theie w^as no significant blood 
change On release of stimulus, the pi essure quickly rose to 120 Mm Hg where 
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it remained for one-half hour The animal was then sacrificed by bleeding 
115 cc EIe\en cubic cenlimeteis of blood were lost duimg the experiment, 
giving a total of 126 cc , 01 46 per cent of the estimated blood volume 
These experiments demonstrate that, in the rabbit, hemorrhage super- 
imposed on a low blood piessure maintained foi periods varying from one 
to four hours b} vasodepressor nerve stimulation is relatively well tolerated 
If the bleeding is continuous, the animal is killed by loss of a smaller amount 
of blood than if the bleeding is intermittent In the latter case, and in 
case the stimulus is leleased and a lest peiiod elapses before bleeding, the 
bleeding ^ olume ma} be but little or no less than that of anesthetized animals 
bled without stimulation 


Tadlc IX 
RADDtT NO 90 (riG 1 


Time 

R B C 

Hb 

Her 

COj 

O 3 

Hrs 

M 

Gm 

/O 

Mm/L 

Mm/L 

Control 

8 10 

16 2 

39 8 

20 02 

5 86 

1 0 

6 26 

13 4 

IS 3 

10 27 

6 14 

' 0 

5 98 

13 3 

34 0 

14 15 

6 90 

i 0 

1 91 

13 3 

33 0 

13 10 

7 01 


Bled 93 (.c (31%) to dcith 


HEMORRII\.GE TO SHOCK LEVELS FOLLOWED BY AORTIC-DEPRESSOR NERVE 

STIMULATION 

In case of injury in man, theie may be blood loss that is sufficient to lower 
the blood pressure to shock levels and then vasodepi essor impulses, cieated 
b) the ps) chological reaction to the distiessing surroundings, may bring 
on syncope A gunshot wound of the abdomen may injure blood vessels, 
resulting m shock from hemorihage, and the surgeon during operation may 
produce an additional decline in pressure by mtra-abdominal manipulation 
vhich sets up afferent depressor impulses The effects m such clinical cases 
may be approximated expei imentally by producing shock from hemorrhage 
and then superimposing a fuither fall of blood pressure by aortic-depressor 
nen'e stimulation 

In SIX rabbits the nerves vere prepared for stimulation and the animals 
then bled intermittently in varying amounts from 15 to 35 per cent of the 
estimated blood volume and to various shock levels of blood pressure ranging 
from 40 to 70 Mm Hg Nene stimulation 15 to 45 minutes after the last 
bleeding produced an additional fall of blood pressure averaging 24 Mm Hg 
(Table X) While the effects of the vasodepression from stimulation were 
not uniform, it usually appeared to shorten somewhat the period of survival 
as compared with controls (Table XI) 

Figure 17, Rabbit loi, shows the effect of five bleedings at 15-minute 
interv'als of 30 cc , 15 cc , eight cc and seven cc , respectively, making a total of 
91 cc , or 30 per cent of the estimated blood volume Fifteen minutes after 
the last bleeding the blood pressure was slightly on the rise at 54 Mm Hg 
Stimulation beginning then lowered the pressure to 26 Mm , from which 
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level It giadually lose and then declined to death in one horn Release of 
the stimulus at 24 minutes resulted m elevation of pressure to 70 Mm Hg, 
which IS an indication that the stimulation had so far done little harm, but 
a second release at 36 minutes showed a much smaller pressor response, 
wdnch spoke for damage to the vasomotor center The blood diluted markedly 
duimg the bleeding period but only slightly during stimulation (Table XII) 
Judging by the rapid change in vasoinotoi tone, the stimulation appeared to 
hasten death to some extent 


Tablc X 

Il,VBBITS BirD IVTI RMtTTLVTI \ TO SItOCk Lr\ LL WHICH WAS I OI LOWCD Bl FURTHCR V ASODEPRESSION FROM 

STIMUI \TION or THE AORTIC-OrPRESSOR NERVES 


E\p 

W't 

Initnl 

Pressure 

Time 

Required 

Total 

Amount 

No 

Kg 

Mm Hg 

to Bleed 

Bled 

111 

4 4 

104 

0 25 hr 

IS 0% 

107 

4 7 

no 

0 25 hr 

17 5% 

101 

4 5 

120 

1 0 hr 

30 0% 

92 

5 1 

100 

0 25 hr 

20 0% 

100 

4 9 

120 

1 0 hr 

35 0% 

Averages 

118 

6 0 

100 

0 25 hr 

23 8% 
IS 0% 


Pressure 

Range of 

Surviv al 

Total Blood 

Levelled 

Pressure 

Time 

Loss IncI 


> ^ 

Le\ els 

After 

Samples 

Whthm 

At 

During 

Stimulus 

and 

Mm 

Mm Hg 

Stimulation 

Applied 

Clot Wash 

30 

70 

46 to 68 

2 0 hrs 

20 0% 

45 

50 

28 to 34 

1 0 hr 

20 0% 

15 

54 

28 to 44 

1 0 hr 

34 6% 

45 

40 

20 to 22 

1 1 hrs 

25 5% 

20 

50 

26 to 30 

0 4 hrs 

40 0% 




1 1 hrs 

28 0% 

30 

60 

16 to 34 

7 5 hrs 

26 0% 


Tabef \I 

CONTROL INTERMITTENT BLEEDINGS TO SHOCK I E\CL 


Ekp No 
120 

104 
142 

95 

103 

105 

Group avenges 


Time 

Hrs 

Control 

0 33 

1 33 
1 66 

2 16 
2 5 



Initial 

Bleeding to Shock Let el 

Survival Total Blood Loss 

W^t 

Pressure - 



After Bleeding Inc 

Samples and 

Kg 

Mm Hg 

Time 

% 

Hrs 


Clot Wash 

4 0 

96 

0 5 hr 

20 0 

1 8 


20 0% 

4 8 

96 

1 25 hrs 

25 0 

I 5 


34 0% 

3 8 

100 

2 1 6 hrs 

30 0 

I 5 


30 0% 

4 4 

120 

2 0 hrs 

33 0 

0 5 


40 0% 

5 7 

no 

1 75 hrs 

37 5 

3 1 


44 0% 

5 0 

126 

1 75 hrs 

40 0 

0 8 


44 0% 




30 9% 

1 5 


35 3% 



Table XII 






RABBIT NO 101 (fig 

17) 





R B C 

Hb 

Her 


CO^ 

O 2 


M 

Gm 

% 


Mm/L 

Mm/L 


4 92 

11 3 

34 6 


17 90 

6 76 



Bled 91 cc (30% of blood volume) 



3 72 

8 8 

25 0 


7 95 

5 14 




Stimulus applied 




3 52 

8 5 

23 6 





3 37 

7 9 

23 0 


4 64 

4 60 


. However, Figuie 18, Rabbit 1 18, illustrates the necessity of being cautious 
about concluding that vasodepression from nerve stimulation superimposed 
on low blood pressure from hemorrhage necessarily shortens the period of 
survival under stimulation After bleeding 34 cc and 15 minutes later, 17 cc , 
a total of 15 per cent of the estimated blood volume, the blood piessure 
leveled at 60 Mm Hg one-half hour later Stimulation w'as then begun and 
the blood pressure fell to 16 Mm Hg It slowly rose during the next 5 5 
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liouri to 34 jMm and tlien inoie lapidly declined until death at the end of t\\o 
houis Neciops} le^ealcd gioss evidence of congestion of spleen, livei and 
kidne3S i^Iicioscopically, the sinuses of the spleen veie maikedly congested 
(Figuie 39) The kidnc} shoved modeiate congestion and neciosis of 
tubules (Figuic 20) Theie was mild hepatic congestion and scatteied 
necrosis of In ei cells singly and in gi oups The lungs contained little blood 
but thci e V as pi otein pi eci]3itatc m some of the alveoli The adi enals, heart 
and skeletal muscle showed no changes 

Rabbit 101 Wt a 53 Kg: Uictbane 225 Gm 


BP 



Fig j 7 — Inlcrinittcnt blccdmp (o chock lc\cl foUoucd bj further Msodepression from aortic 
depressor ncr^c stimulation ubicb apparenth sbortentd the time of impairment of aasomotor tone and 
shortened the surv n al period 


This 75-hour peiiod of suivival dining nerve stimulation w^as longer 
than that of any of the entire senes m w'hich stimulation w^as not pieceded 
by bleeding and m wdnch the pressuie w^as held at a similaily low level In 
addition, 36 cc of blood was lost fiom suigeiy, cannula w^ashings and 
samples The low' blood pressuie w'as due paitly to the heraonhage and 
partly to the stimulation but the vasomotoi response on release held up 
remarkably well, considering the low’’ level of pressure dining the first half 
of the period of stimulation Blood examination show'ed sharp hemodilution 
following the hemorrhages and moderate dilution duimg the period of 
stimulation (Table XIII) 

An effect of marked low'eiing of blood piessuie by aortic-depressor nerve 
stimulation obsen^ed incidentally w'as a tendenc)'’ to deepening of the degree 
of anesthesia and analgesia as the period of vasodepression was piolonged 
When the blood pressure w’-as maintained at a low level continuously, the 
anesthesia and analgesia w'ere obseived to deepen gradually When the 
stimulus w’^as then removed, there w'as a gradual lessening in degiee of both 
This is illustrated m Rabbit 102, and well shown m Figure 21, Rabbit 140, 
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Stimulation of the saphenous ner've in the latter animal produced a transitory 
fall and rise of blood pressure with a struggle and faint cry The aortic- 
depressor neive was then stimulated and the pressure fell sharply, to range 
between 26 and 42 Mm Hg during a one-hour and five-minute period Stimu- 
lation of saphenous nerve five minutes after the onset of vasodepression pro- 
duced a stiuggle and faint cry but 40 and 52 minutes later it produced no 
response Eight minutes after release of the depressor stimulus there was 
still no response to saphenous nerve stimulation, but 12 minutes later 
there was a mild struggle on stimulation Cutting of the sciatic nen^e then 




Table XIII 






RABBIT NO 118 (riG 18) 




Time 

R B c 

Hb Her 

C02 

Oj 

Plasma 

Hre 

M 

Gm % 

Mm/L Mm/L 

Proteins 

0 

6 32 

12 0 36 8 

15 34 7 

08 

6 37 

1 5 

6 00 

117 36 0 

12 40 7 

01 

5 82 

1 S 


Bled 34 cc (10% of estimated blood \ olume) 



1 75 

5 62 

10 8 32 5 

12 14 6 

54 

5 51 

1 75 , 


Bled 17 cc (5% of estimated blood volume) 



2 16 


Stimulus applied 



4 16 

4 96 

9 53 28 7 

7 87 5 

68 

4 88 

7 16 

4 90 

9 45 28 7 




9 5 

4 78 

9 20 27 9 




produced 

a struggle, 

as did stimulation of it five minutes later 

A second 


period of i 25 hours of vasodepression was then produced Fifteen minutes 
after the onset, sciatic nerve stimulation produced a struggle, but 50 min- 
utes later the response was veiy feeble and in one hour it had disappeared 
Five minutes aftei release of the aortic nerve stimulus and recovery of the 
blood pressure, there was a very faint 1 espouse on sciatic stimulation, and in 
40 minutes the response was of moderate degree It appears that the cerebral 
cortical centeis may be affected in advance of the vasomotor center 

SOMATIC NERVE IMPULSES 

In case of accidental wounds afferent nen^e impulses from the injured 
field that result m reflex lowering of blood pressure may pass over two 
sets of fibers Affeient depressor impulses may pass to the vasomotor 
center in the medulla where they affect directly the vasodepressor mechanism 
Pain impulses go to the cerebral cortex where in the conscious subject they 
trequently produce an adverse psychic effect that in turn results in a severe 
decline of blood and fainting from the passage of vasodepressor and cardiac 
inhibitor impulses from brain to medulla 

Clinical interest in these reactions centers in whether or not they may 
be of sufficient magnitude and duration to become a factor in the production 
of shock Anesthesia precludes reflex vasodepression produced by painful 
impulses Consequently, any fall m blood pressure produced by depressor 
nerve impulses from the injured field during operations on man under general 
anesthesia or m experiments on anesthetized animals would result from such 
impulses passing directly to the vasomotor center in the medulla Both 
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animal experimentation and lecent clinical experience in which the shock 
factor of blood and plasma loss is caiefully guaided against by blood and 
plasma transfusions indicate that this mechanism is of little oi no importance 
in the pioduction of shock A possible exception is abdominal manipulation 
in winch tlieie ma} be a fall of blood piessuie b}'^ a mechanism that is im- 
perfectly understood 


\ 


Rabbit liS Wt 495 Kg Urethane 25 Gm 1 p 



Fig iS — Rabbit iiS Snnll intermittent bleeding to shock level followed bj further severe and 
e.\trcnielv prolonged v asodcprcssion from bilateral aortic depressor nerve stimulation 


In animal expeiiments^^’ the direct exposure and stimulation of 
the central end of various somatic nerves of the exti emities by electric currents 
of different strengths and frequencies produce a variety of pressor and 
depressor reactions Most of them are of small magnitude and of brief 
duration, some examples of which are seen in Figuie 21, Rabbit 140 Pro- 
longed stimulation with either tetanizmg or slow make and break shocks 
has not been demonstrated to pioduce a piolonged and sustained lowering 
of blood pressure and nothing remotely resembling a state of shock has 
resulted On the contrary, with the stronger tetanizmg currents after the 
initial sharp fall and rise or rise only, the blood pressure may either return 
to the former level or remain slightly elevated throughout a period of one 
or more hour’s stimulation 

The effect on blood pressure of stimulation of the saphenous and sciatic 
nerves was determined m 12 rabbits, since this animal had been little used 
in reported experiments The results were essentially the same as those 
reported for other animals The result of only one experiment is in- 
cluded here 
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Figiiie 22, Rabbit 152, illustrates the effect of thiee stimulation periods 
appi oxiinately i 25 hours duration by means of a shield electrode 
applied to the light sciatic nerve, with the secondary coil of the mdiictorium 
placed at eight cm f 1 om the primary Onset of stimulation produced a relatively 
slight depiession, then elevation and immediate return of pressure to pre- 
stimulation level of 100 Mm Hg After i 16 hours, the piessure had declined 
to /8 Min and the stimulus was re noved No change in elevation occurred 
Within 25 minutes, the pressuie had risen to 82 Mm The electrode was then 
adjusted and stimulus again applied for one minute and the same type of de- 
flection occuiied as nas obtained at the stait except that the degree was slightly 



Fig 19 — Ribbit ij8 Congestion of spleen (x 4So) 

greater Beginning five minutes later, another i 16-hour period of stimulation 
was given but veiy little pressure change resulted, the level dropping only from 
82 to 78 An houi and a half rest followed, the piessuie leveling at 86, and the 
stimulus was again applied at the same strength, producing a faint cry but no 
deflection Aftei 15 minutes the pressuie had again dropped to 78 and the 
stimulus strength was increased to four cm The pressure rose shaiply to 100, 
declined to 80 in five minutes and reached 70 Min Hg 20 minutes later, from 
which point It slowly rose to 74 within the next hour The stimulus was then 
removed, and as no appieciable change occiined within the next 50 
minutes, the animal was saciificed 

Mechanical stimulation of the saphenous and sciatic neives was produced 
by 1 epeated pinching and ci ushing by means of a hemostat The usual reac- 
tion to such strong stimulation was a quick riseyn blood pressure of ten to 
25 MmHg, with a decline to the vicinity of the previous level m two or 
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tliiee minutes, and continued pinching ^^ould fail to keep the piessuie sig- 
nificantl}'’ ele\ated 

Stimulation A\as also cairied out by nibbing and pinching the surfaces 
of laige AAOunds made in the neck and thighs to lesemble a seveie accident 
Small nen^e fibcis and eftectoi oigaiis weie the stiuctuies stimulated and 
the 1 espouse aaus Aanable but less pionounced than when laige ti links weie 
diiecth' imohcd Fiequenth the manipulations would pioduce a fall and use 
m blood piessuie of 15 to 20 j\Im Hg lasting two 01 thiee minutes, following 
which the pie'^suic lemained at the picvious level although the manipulations 
weie continued Sometimes theic would he a biief decline follow^ed by a rise, 



Tic 20 — R-ibbit 118 Mnj, 500 dn CoiiKCiUon of kulnc\ -rnd necrosis of tubules (X SooJ 


or occasionally the oidei ivould be leveised, but m no case w'as a pi obliged 
lowering of blood piessuie produced m this w^a}'’ 

In man the cutting, pinching, crushing and stretching of a laige nerve 
as the sciatic has been continued for a few' minutes during amputations The 
procedure produces a slight rise in blood piessuie and shock is not a sequela 
Gentle handhng of tissues dining operations has long been advocated for 
the avoidance of shock that may aiise from stimulation of the nerves in 
the field Gentle handling is a very valuable teaching as it i educes trauma 
to the tissues, exudation into, and infection of, the wounds and favors Avound 
healing HoAA'ever, there is no Avell controlled evidence that it lessens the 
incidence of shock by deci easing the afferent depressoi neive impulses set 
up in the Avound, except possibly m connection Avith upper abdominal 
operations 
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It lias been reported by O’Shaughnessy and Slome,!'^ and by Lorber, 
Kabat and Welte/® that when a lower extremity of a dog has been severed 
except for the nerves and femur and the circulation maintained by either 
ciossed circulation or perfusion with blood rendered noncoagulable, trauma 
then applied to the leg will cause the animal to have a decline in blood 
piessure and go into shock more readily than if the nerves had also 
been severed Blalock and Cressman” did not confirm these results except 
to report that spinal anesthesia reduced the tendency to shock when it was 
followed by general anesthesia produced by nembutal in cats and chloralose 
in dogs 

It IS difficult to conceive a reason why nerve impulses capable of lowering 
blood pressure and producing shock would arise in the traumatized field 
of such a leg while direct electrical or mechanical stimulation of the proximal 


Rabbit 140 Wt 5 7 Kg- Uretliane 2 9 Gm 1 p 
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Fig 21 — Somatic nerve stimulation vnth tetanizing current before, during, and after periods of 
vasodepression produced by stimulation of the aortic depressor nerve A — Saphenous nerve stimulation, 
Ai — Struggles marked. A: — Mild, Aa — None, B — Scntic nerve cut, C — Sciatic nerve stimulated, 
Cl — Struggles marked, Ce — Moderate, Ca — Slight, C« — None 

end of the divided sciatic nerve fails to create such impulses Parsons and 
Phemister^^ found that denervation of the limb made no difference in the 
results when shock was produced by trauma to the lower extremity of 
the dog, the effect being due to local loss of cii dilating fluid 

Discussion — ^The outstanding feature of the aoitic-depressor nerve stimu- 
lation experiments was the remaikable ability of the animals to tolerate long 
periods of low blood pressure produced by afferent depressor impulses 
wathout seiious impairment of the circulation When the stimulation pro- 
ducing vasodepression was continued the blood usually became diluted, as 
indicated by a gradual reduction in red cells, hematocrit, hemoglobin, plasma 
proteins, and oxygen and carbon dioxide content In animals which died 
after a more prolonged period of vasodepi ession the necropsy findings re- 
vealed tissue damage from the hemodilution and anoxia Some of the organs 
were congested and acute degenerative changes were found in the liver 
and kidneys 

The vasomotor center proved to be very resistant as shown by the prompt 
elevation and decline of pressure with each brief release of the stimulus 
Failure of response developed gradually in the late stages of those experiments 
m which stimulation was continued until death Both the hemodilution wuth 
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its anoxia and the stimulation appeared to damage the centei and in some cases 
the latter was the moie impoitant factoi, as shown by Figuie lo, Rabbit 133 
Aftei thiee houis of maiked vasodepiession theie was veiy feeble piessor le- 
sponse on release of the stimulus wheieas a blood sample taken at the same time 
levealed extiemely little hemodilution Early death in Rabbit 147 (Fig 4) 
appealed to be due mainly to the stimulus which was pioduced b}'’ a relatively 
strong current 


RABBIT 152 WT.4.7KGM URETHANE 2.4GM. IP. 



Fic 2; — Sciatic ncr\c stiniiiintion iMtIi continiiou*: tctininng current at three Inter^aIs approvi 
matelj i 25 hours each 


In some experiments prolonged lelease of the stimulus after hours of 
vasodepression to shock levels was followed by piompt return of the pressure 
to the previous level and the animal lived on much as if no stimulus had been 
applied Also the blood ivliicli becomes diluted during the vasodepression 
may subsequently concentiate as shown in Figure 9, Rabbit 79 

The circulating blood volumes determined on five rabbits are probably only 
roughly accurate because of the variable conditions of the experiments 
and the inadequac}* of the dye method However, it appears from the 
data presented in Table V that any change in volume is in the direction 
of a slight decrease since the plasma volume ivas reduced in every experi- 
ment except one The much reduced red cell mass appeared to be the result 
of trapping of cells in various structures as the spleen In order to recon- 
cile the coexistence of hemodilution and reduced circulating blood volume 
It is necessary to assume a loss of both plasma and water from the circulating 
blood which may be the lesult of capillary damage Further studies on 
the water and electrolyte equilibria between blood and tissues and of the 
morphologic changes, including the central nervous system, are indicated 
Blood transfusion improved the circulation that had been impaired by 
prolonged vasodepression through nerve stimulation by increasing the circu- 
lating blood volume and the blood concentration Plasma transfusion had a 
similar influence due to the increase in circulating volume and elevation of 
plasma proteins even though there was a further diminution of red cells, 
hemoglobin and hematocrit (Fig 13) 

Bleeding after prolonged periods of low blood pressure from aortic- 
depressor nerve stimulation was somewhat damaging but relatively well 
tolerated, as indicated by the bleeding volumes that were obtained when the 
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animals neie bled to death (Tables VI and VIII) Bleeding to shock levels 
before fuither lowenng the blood pressure by stimulation of the aortic- 
depiessoi neives tended to shorten the survival penod to some extent 
(Table X) 

In contiast with the marked and piolonged lowering of blood pressure 
and failuie of the cii dilation which could be produced by aortic-depressor 
neiwe stimulation, w'as the complete failure to produce such effects by direct 
exposuie and stimulation of somatic nerves by pinching, crushing and use 
of electric cuiients of vaiious strengths and frequencies 

Syncope’” oi fainting is the only definitely established condition in man 
111 wdnch afferent depressoi impulses produce a lapid and marked fall of blood 
piessure closely appi oxnnating that produced in the rabbit by aortic-depressor 
neive stimulation But fainting is a i datively short lived condition With 
loss of consciousness the subject passes to the recumbent position bringing 
heait and biain to the same level The circulation to the brain is thereby 
impioved, the adverse psychic reaction is dispelled, the blood pressure 
uses and consciousness is legained wnthin a few^ minutes The experiences 
of the clinic and of every day life show^ that fainting pei se produces only 
tempoiary embarrassment of the circulation and does not lead to shock 

Manipulations dui mg upper abdominal operations””’ sometimes pro- 
duce a fall in blood piessuie and biadycardia that appear to be the result 
of afferent depressoi nerve impulses but then pathw’ays aie as yet not 
well understood Numerous obseivations by one of us (DBF) indi- 
cate that such a fall m blood piessuie in man is usually short-lived 
and passes oft wnthout damaging the circulation How’ever, the low’ 
blood pressuie occurimg either in syncope or fiom abdominal manipulations 
if combined wnth a low’ blood pressure from hemorrhage might help to 
pioduce shock as did hemorrhage combined w'lth aortic-depressor nerv’e 
stimulation in labbits 

The pathologic lepoit of the tissues w'as kindly furnished by Dr 
Eleanor Humphreys 

SUMltARY AND CONCLUSIONS 

1 Stimulation of the aoi tic-depressoi nerve of the rabbit may maintain 
the blood pressuie at shock levels for hours w’lthout serious impairment of 
the circulation or of the body tissues How’ever, if continued for a longei 
period It may pioduce death from the effects of hemodilution, anoxia and 
damage to the vasomotoi centers, a condition w’hicli may be designated as 
neurogenic shock Plasma T’Oteins aie lost from the blood apparently as 
a result of capillary damage 

2 Judging by the lelative haimlessness of these long periods of low’ 
blood piessure in rabbits, by the inability to produce more than a brief 
slight low’d mg of blood pressure by diiect stimulation of somatic nerves 
which cany impulses from tiaumatized fields and by the comparatively short 
duiation of the periods of leflex low’ering of blood pressure during syncope 
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and abdominal manipulations, it is extiemely impiobable that “pnmaiy 
shock’ IS evei piodiiced m man by the action of afteient depiessor neive 
impulses 

3 The use of the teim “piiman shock” to denote such a condition should 
be abandoned 

4 When the blood piessuie ot the labbit was first low^ered to shock 
levels b} hemoirliage and the aoitic-depiessor neive then stimulated, the 
additional loweiing of blood piessuie would tend to hasten death to some 
extent Also when the blood piessuie was first maintained at shock levels 
for peiiods of one to four houis by aortic-depiessoi neive stimulation and ■ 
the rabbits then bled, there was usually some i eduction m ability to tolerate 
blood loss 

5 Judging fiom the icsults of combining hemoiihage and aoi tic-depressor 
ner\e stimulation in loweiing blood pressuie and producing shock in rabbits, 
the occurience m man of fainting oi of a leflex fall of blood piessure from 
abdominal manipulation m the piesence of low' blood piessure pioduced by 
hemorrhage may constitute a conti ibuting factoi to shock Clinical experience 
also suppoits this contention to some extent 
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STUDIES ON TRAUMATIC SHOCK 
I— BLOOD VOLUIME CHANGES IN TRAUMATIC SHOCK=^ 

Everett Idris Evans, M D , Ph D , M J Hoover, M D , 

G Watson James, III, M D , and Theodore Alm, M D 

RiciiaioxD, Va 

TROM Tlin DrPARTMrNT OR SURGHRV, MEDICAL COLLEGE OR VIRGINIA RICHMOND VA 

During World War I theie was ample opportunity for a serious 
clinical study of traumatic shock Alany observations were made by com- 
petent gioups of researchers in both the English and American medical 
coips The experiences of these groups were reported by the joint English 
and American Research Councils, but the material was made more generally 
available by the publication of Cannon’s^ impoitant monograph “Traumatic 
Shock” m 1923 

Since that time, although the remaikably thorough and painstaking in- 
vestigations of Blalock diiected attention to the importance of local blood 
loss as a causative factor m traumatic shock, no studies have been made 
on tlie blood volume of patients 111 shock as a result of trauma 

With the advent of the present global war, attention was again drawn 
to the urgent need for more data on clinical shock By this time accurate 
clinical observations could be correlated with the blood volume of patients 
in shock because of the development of an adequate method by Gregersen, 
in 1935, for the estimation of plasma volume 

The present communication is a repoit of the estimation of plasma volume 
in a considerable nurnber of patients in shock as a result of various types of 
trauma, and an attempt to correlate these blood volume studies with the 
manifestation of shock signs in these patients We have tried to determine 
the relative importance of blood loss as an initiating and sustaining factor 
m traumatic shock 

We are fortunate in having at our disposal a considerable amount of 
clinical shock material very similar to the shock-patient group seen m modern 
warfare One of our hospitals cares for a large urban Negro population, 
mostly of lower economic levels The injuries sustained by these persons 
are caused, m general, by knife and gunshot wounds of the extremities, chest 
and abdomen To this group of shock cases has been added a considerable 
number of traumatic injuries of the skeletal structures caused by automobile 
and industrial accidents 

THE ESTIMATION OF PLASMA VOLUME IN THE SHOCK STATE 

There has been considerable hesitancy on the part of research workers 

=*■ This study was carried out under a contract, recommended by the Committee on 
Medical Research, between the Office of Scientific Research & Development and The 
Medical College of Virginia It was initiated by a grant from the Committee on Medical 
Research of the American Medical Association 
Submitted for publication November I, 1943 
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MINUTES AFTER DYE INJECTION 

Chart i — Disappcnrincc rale of d>e T 1824 from t5ie blood stream of dogs during normal state 
and in shock from intestiinl strangulation The disappearance rates are practically identical, suggest 
mg that there was no generalized increase in capillarj permeability in the shock state 


to attempt the determination of plasma volume m the shock state, because 
of the current belief that there is m shock an increased capillary permea- 
bility This generalized inciease of capillary permeability, some maintain, 
will cause the injected dye to be lost from the vascular system into the tissue 
spaces rapidly, and m amounts great enough to seriously disturb the 
disappearance curve of the dye 

Insofar as we can find, the first determinations of plasma volume during 
the shock state vere made by Keith," and Robertson and Bock,^ working 
for the Shock Committee during World War I These investigators employed 
the vital red dye method of Keith, Rowntree and Geraghty,^ and were able 
to demonstrate a rather serious depletion of plasma volume m wounded soldiers 
suffering from traumatic shock 

Following World War I, interest m the determination of plasma volume 
waned, probably due to the fact that considerable doubt was cast on the 
validity of the vital red method for the determination of plasma volume, 
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Table I 

ACUTE BLOOD LOSS 
Shock — None or Mtld 


Extremities 


Patient 

Blood 

Pressure 

Pulse 

Rate 

Pulse 

Quality 

Venous 

Filling 

Temp 

Sweat 

Plasma 

Volume 

Hemato- 

crit 

Plasma 

Protein 

B E 

110/80 

120 

Good 

Good 

Warm 

Dry 

39 

42 

6 8 

B N 

118/80 

112 

Poor 

Poor 

Cold 

Dry 

41 

34 

6 4 

M C 

100/60 

92 

Good 

Good 

Warm 

Dry 

38 

31 

7 7 

J R 

90/60 

76 

Poor 

Good 

Warm 

Dry 

45 

43 

6 8 

A C 

110/80 

76 

Good 

Good 

Warm 

Dry 

41 

41 

6 8 

J r 

80/60 

['68 

Good 

Poor 

Warm 

Moderate 

38 

39 

5 7 

R A 

100/60 

82 

Fair 

Good 

Warm 

Dry 

42 

39 

6 6 

J H 

120/80 

80 

Good 

Good 

Warm 

Dry 

41 

40 

6 5 

c c 

92/66 

80 

Fair 

? 

Cold 

Moderate 

35 

42 

6 6 

J R 

68/48 to 

64 

Good 

Good 

Warm 

Dry 

42 

32 

5 4 

A S 

130/90 

92/70 

96 

Good 

Good 

Warm 

Dry 

35 

44 

6 9 

L H 

Unobt 

160 

Poor 

Moderate or Severe 

Poor Cool 

Moderate 

20 

32 

5 4 

B P 

90/60 

150 

Poor 

Poor 

Cool 

Dry 

28 

27 

6 6 

V B 

45/0 

130 

Poor 

Verj poor 

Cold 

Marked 

24 

34 

6 9 

D G 

75/50 

126 

Fair 

Good 

Cold 

Moderate 

28 

24 

7 1 

M K 

65/50 

120 

Poor 

Very poor 

Cool 

Marked 

26 

31 

6 6 

L D 

68/58 

130 

Poor 

Poor 

Warm 

None 

26 

28 

6 9 

0 S 

80/60 

72 

Fair 

Poor 

Warm 

Dry 

25 

27 

4 9 

A R 

60/40 

80 

Poor 

? 

Warm 

Marked 

33 

41 

6 3 

W R 

80/50 

108 

Poor 

Poor 

Cool 

Dry 

31 

44 

6 8 

C J 

65/20 

90 

Poor 

Poor 

Cold 

Marked 

26 

35 

6 0 

1 D 

110/80 

130 

Fair 

Poor 

Cold 

Dry 

28 

45 

5 5 

A G 

80/40 

92 

Fair 

? 

Warm 

Dry 

31 

35 

6 7 

C G 

62/20 

90 

Fair 

Fair 

Warm 

Marked 

38 

35 

6 0 


even m the normal state It was not until Gregersen® developed and standard- 
ized the d3'e method which employs the dye T-1824, called by some “Evans’ 
blue dye,” that much recent work has been done on the determination of plasma 
volume Gregerson, Gibson and Stead,** emplojnng the spectrophotocolori- 
meter, were able to show conclusively that estimations of plasma volume could 
be made by this method if it were used in the manner outlined by them 
Later, Gibson and Evelyn^ adapted this method to use the Evelyn photo- 
electric colorimeter, this, in the minds of some, has simplified considerably 
the estimation of plasma volume 

Theie have been few published studies on the use of the Gregersen-Gibson 
method for the determination of plasma volume during the shock state 
The observations of Freeman, and his coworkers,® who used this method in 
expenmental shock produced by continuous adrenalin infusion, have cast 
some doubt on the validity of the T-1824 method for the determination of 
plasma volume during shock These workers found the dye in the peri- 
cardial lymph and other tissue fluids , one could infer from their observations 
that there might be rather disturbing losses of the dye from the vascular 
system during shock, losses possibly so great as to disturb seriously the 
disappearance curve of the dye 

The majority of our observations with the Gregei sen-Gibson method 
for the estimation of plasma volume duiing the shock state have been made 
in patients in clinical traumatic shock and in the experimental shock prepara- 
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tion, desciibed earlier by one of us,“ namely, the pioduction of shock by 
the sti angulation of a short loop of ileum 

In Chart i is shown the dye disappeaiance curves in ten dogs m the 
1101 mal and in the shock state The solid line repiesents the disappearance 
curve of the animal m the noimal state while the bioken line represents the 
d}e disappeaiance cuive foi the same animal aftei it had lost enough plasma 
to put it into moie oi less seveie shock At the right of each disappearance 
curv^e IS given the numbei of the animal It will be noted that the dye> 
disappeaiance curves in both the shock and noimal state piactically parallel 
each other for the same animal 
In Chart 2 are gu en a small num- 
ber of d}e disappearance curves 
for human patients m se\ ere 
shock compared u ith several dis- 
appearance curves found in pa- 
tients with noimal blood volumes 
It will be seen that the dye dis- 
appearance rate is practically the 
same whethei the patient is in 
severe shock or not In several 
instances in patients in severe 
traumatic shock we have found 
increased dye disappearance 
rates How^ever, when the plasma 
volume determination w’as carried 
out on the following day Ave 
W'ould often get a high dye dis- 
appearance rate even though the 
patient then showed no evidence 
of clinical shock 

Our experience Avith the use 
of the Gregersen-Gibson method 
for the estimation of plasma vol- 
ume in w^ell over 500 plasma vol- 
ume determinations in the shock 
and normal states in patients has convinced us that the method gives 
valid data for the estimation of plasma volume during the shock state 
The dye disappearance rates in clinical shock offer no evidence that would 
lead us to believe that there is generalized increased loss of the dye through 
the capillary wall in clinical traumatic shock 

Analysis of many dye disappearance rates in normal and shock patients 
has convinced us that for clinical purposes one can estimate plasma volume 
rapidly by using only one plasma sample, taken ten minutes after the in- 
jection of the dye This, likewise, has been the experience of Gregersen, 
and his coworkers,^® and Shaefer^^ Throughout this research, however, 
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the blood stream of human subjects during the state of 
traumatic shock 




EVANS, HOOVER, JAMES. Ill, AND ALM 


Annals of Su"t.eiy 
January, 1044 


Table II 

SKELETAL TRAiafA 
Shod. — None or Mtld 


Extremities 





Puls( 

: Pulse 

1 Venoi 

^ 

Plasma 

Hemato- 

Plasma 

Jratient Diagnosis 

BP 

Rate Quality Tilling Temp Sweat 

Volume 

crit 

Protein 

p j 

Compd fract tibia fibula 

NO/80 

72 

Good 

Good 

Warm Dry 

39 

42 

7 0 

E T 

Tract femur 

120/80 

80 

Good 

Good 

Warm Dry 

45 

42 

7 0 

A 0 

Tract pelvis 

110/70 

90 

Good 

Good 

Warm Dry 

38 

40 

6 7 

N 

Compd fract tibia fibula 

124/82 

90 

Good 

Good 

Warm Dry 

39 

37 

6 S 

0 R 

Compd fract femur tibia 

110/68 

60 

Good 

Good 

Warm Dry 

42 

47 

7 0 

H C 

Fract femur 

128/80 

80 

Good 

Good 

Warm Dry 

46 

46 

7 7 

E T 

Gunshot wound compd 










fract of shoulder 

120/80 

76 

Good 

Good 

Warm Dry 

40 

43 

7 2 

r B 

Fract tibia, fibula 

90/50 

80 

Fair 

Fair 

Warm Dry 

40 

34 

7 0 

I D 

Tract pelvis 

120/70 

90 

Good 

Good 

Warm Dry 

45 

39 

7 2 

T D 

Tract femur 

150/80 

84 

Tair 

Good 

Warm Dry 

43 

43 

7 5 

F F 

Dislocated hip 

130/90 

90 

Good 

Good 

Warm Dry 

31 

47 

6 9 

M M 

Tract femur knee lacera- 










tion 

110/65 

104 

Fair 

Fair 

SI cool Dry 

32 


6 7 

S T 

Compd fract tibia fibula 

142/110 112 

Fair 

Good 

Warm Dry 

29 

34 

7 2 



to 90/50 







J c 

Tract femur tibia, fibula 

90/60 to 72 

Good 

Good 

Warm Dry 

35 

37 

7 0 



110/60 








G S. 

Compd fract of femur 

90/60 

70 

Good 

Good 

Warm Dry 

38 

46 

6 3 

R M 

Tract of femur 

96/64 

100 

Fair 

Fair 

Cool Dry 

25 

33 

6 1 

S H 

Compd fract of femur 

80/60 

100 

Fair 

Fair 

Cold Moderate 32 

49 

7 1 

A J 

Fract femur 

184/90 

80 

Good 

Good 

Warm Dry 

48 


6 9 

C W 

Tract femur 

110/80 

88 

Good 

Good 

Warm Dry 

40 

38 

7 0 

L H 

Traumatic amp of arm 

130/90 

82 

Good 

Good 

Warm Dry 

41 

44 

6 2 

E M 

Fract femur basal skull 










fract 

120/80 

78 

Good 

Fair 

Warm Moderate 

r 43 

40 

6 5 

L A 

Gunshot wd fract femur 

90/70 

76 

Fair 

Good 

Warm Dry 

42 

40 

7 0 

J c 

Fract femur radius &. ulna 

70/58 

65 

Good 

Fair 

Warm Dry 

45 

33 

5 3 

W F 

Compd fract tibia fibula 

120/80 


Good 

Good 

Warm Dry 

42 

44 

6 7 

E W 

Fract pelvis 

110/70 


Good 

Fair 

Warm Drj 

38 

40 

6 9 

P H 

Fract pelvis 

130/80 


Good 

Good 

Warm Dry 

42 

39 

7 1 

J A 

Fract femur 

130/90 to 80 

Good 

Good 

Warm Dry 

32 

43 

7 7 



80/60 








J B 

Fract femur 

80/60 to 

96 

Good 

Good 

Warm Dry 

36 

46 

7 5 



110/60 











Moderate Shock 





B L 

Fract femur 

90/60 to 

56 

Poor 

Good 

Warm Dry 

28 

36 

6 3 



70/50 








L F 

Fract femur scapula . 

90/60 

80 

Good 

Good 

Cold Marked 

25 

48 

6 8 

E S 

Compd fract tibia fibula 

136/68 

118 

Good 

Good 

Warm Marked 

31 

39 

5 9 

R H 

Fract femur 

70/45 

100 

Fair 

Fair 

Cool Moderate 

25 

42 

6 1 

T L 

Compd fract tibia fibula 

92/50 

76 

Good 

Good 

Cool Dry 

25 

48 

6 6 

J H 

Compd fract of femur 

60/40 

60 

Poor 

Fair 

Cold Dry 

31 

49 

6 5 

G R 

Fract tibia, fibula 

80/40 

80 

Poor 

Fair 

Cold Dry 

31 

39 

6 9 

N F 

Fract pelvis, & scapula 

104/60 

120 

Poor 

Poor 

Cold Marked 

31 

31 

6 0 

T W 

Fracture of pelvis 

70/50 

136 

Poor 

? 

Cold Marked 

36 

38 

6 1 

L M S 

Traumatic amputation ft 










compd fract tibia & fibula 

75/40 

68 

Fair 

? 

Cool Marked 

32 

43 

6 6 




Severe Shock 





H L 

Traumatic amp of leg 130/SO 

100 j 

Fair 

Good 

Cold Marked 

29 

38 

5 9 


to 70/50 








P R 

Fract pelvis 

80/60 

no 

Fair 

? 

Cold Marked 

25 

47 

7 5 

D H 

Fract femur &. fibula 

70/50 

no 

Poor 

Poor 

Cool Marked 

30 

39 

5 6 

J W 

Compd fract of tibia fibu- 










la fract pelvis 

125/60 

no 

Good 

Good 

Warm Dry 

25 

31 

7 3 


to 75/50 








H G 

Compd fract of femur 

58/40 

140 

Poor 

Very 

Cold Marked 

26 

38 

6 0 


poor 
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Extremities 





Pulse 

Pulse 

Venous. 


' . Ph 

isma 

Hemato 

Plasma 

Patient 

Diagnosis 

B P 

Rate Quahtj 

Filling 

Temp 

Sweat Volume 

crit 

Protein 

J w 

Fract both ankles, compd 
fract of humerus 

80/50 

108 

Verj 

Poor 

Cool 

Moderate 

32 

42 

6 9 





poor 







C H 

Compd fract both tibia, 
fibula 

165/95 

100 

Fair 

Fair 

Cold 

Moderate 

26 

44 

5 4 



to 

to 










120/80 

136 








F L 

Compd fract tibia, fibula, 
fract of humerus 

60/> 

130 

Poor 

? 

Cold 

Dry 

25 

46 

6 9 

E K 

Compd fract tibia fibula 

82/70 

116 

Poor 

? 

Warm 

Dry 

18 

44 

7 1 

H M 

Crushed pcK is 

60/40 

160 

Poor 

Poor 

Warm 

Dry 

26 

33 

6 6 

S C 

Fract femur &. peh is 

88/60 

100 

Fair 

Poor 

Cold 

Dry 

25 

38 

? 

R T 

Fract pehisAunobt femur 

120 

Poor 

Fair 

Cold 

Dry 

24 

? 

? 

E G 

Multiple compd fract of 
legs fract pelvis 

90/60 

88 

Poor 

Poor 

Cool 

Dry 

28 

? 

? 

L G 

Fract femur 

80/40 

90 

Fair 

Poor 

Cool 

Moderate 

26 

32 

5 4 

H T 

Corap fract femur 

80/45 

108 

Poor 

Fair 

Cool 

Dry 

35 

42 

6 7 

W C 

Fract tibia, fibula 

70/30 

no 

Poor 

Poor 

Cold 

Moderate 

28 

42 

? 

A T 

Fract femur &. lumbar 
\ ertebra 

56/0 

90 to 


Poor? 

Cool 

Dry 

22 

? 

? 


ISO 


we have tried to get at least four to six samples after the injection of the 
dye, so that we could estimate the dye disappearance rate 

Of importance is the fact that in this study all blood samples were taken 
ithout the use of the tourniquet In patients in severe shock it is necessary 
to dra^^ the blood samples from either an artery or the femoral vein It has 
been our custom recently to use the femoral vein for blood sampling almost 
routinely in patients m severe shock so that the blood is drawn without any 
stasis 

Hematocrit estimations were made using the Sanford-Magath six-cubic 
centimeter graduated centrifuge tube, total protein was determined by the 
Kagan^- method, which employs the falling-drop principle 

THE RELATION OF PLASMA VOLUME TO CLINICAL SHOCK 

A well-organized city ambulance service enables us to observe our shock 
patients fairly soon after the injury has been received, as a result of which 
we have been dealing largely with patients in relatively early shock The 
patients were brought directly to the Emergency Rooms, where they were placed 
immediately on a stretcher in the head-down position No treatment was 
administered until after the arrival of a member of the “shock team” who 
were on 24-hour call As soon as a hasty diagnosis and estimate of the 
likely severity of shock was established, a plasma volume determination 
was begun =*■ ' 

During the time required to secure serial blood samples, clinical observa- 
tions on the early signs of shock were made and recorded These observations 
will be discussed m a subsequent section of this paper 

For convenience of analysis and presentation, we have classified our 
shock cases into four groups (i) Acute blood loss, (2) skeletal trauma, 

* We are grateful to Dr Marvin Thompson of the Warner Institute for Therapeutic 
Research for liberal supplies of the dye T-1824 
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(3) abdominal injuries, and (4) chest injuries In the early part of this 
clinical study, we were called to see only patients in actual shock, but soon 
It became obvious that we should attempt to see and study all patients who 
had suffered severe traumatic injur}^ whether or not signs of shock were 
present Thus, we are able to compare two groups of patients (a) Those 
who had no signs of shock or only signs of mild shock, and (b) patients 
in moderate or severe shock In general, the types of injury were the same 
111 both groups (See Tables I-IV) 

The acute blood loss group is made up of those patients who suffered 
more or less severe loss of blood from lacerations of peripheral arteries and 
veins (usually as a result of knife or razor wounds) These wounds were 
not complicated by muscle trauma The skeletal tianma group consists of all 

Chart 3 

Acute Blood Loss 




Signs and Symptom of^fiocH 

None or Mild 

Moderate or Severe 

1 

Q 

1 

• •••• 

• •••• 

Average Plasma. \bl - 40 
Avera'oe Bleed loss - 11% 


1 

• • 

• •••• 
• •••• 

• •••• 

/V^'erage Plasma. Vof -Zf 
A\erage Alocd loss - S5% 


Eacn cksK represents one patient 

Chart 3 — Scattergram showing the relation of blood loss to se\entj of 
shock in simple acute blood loss 


patients who suffered any of the following fractures Fractures, simple or 
compound, of the pelvis, femur, or tibia and fibula The abdominal mpiries 
consisted mainly of gunshot or stab wounds (perforating) of the abdominal 
cavity , also included are several patients with traumatic rupture of the small 
intestine The chest mjwy group included all stab and gunshot wounds of 
the thorax, along with those patients with crushing injuries of the chest 
The shock picture in this group is complicated many times by coexisting 
pneumothorax 

In Tables I, II, HI and IV have been placed much of the collected data 
on this large group of 143 patients who have suffered traumatic injury 
Space does not allow for an inclusion in these tables of all the clinical 
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Table III 

CHEST INJURY 

Shod — None or Mdd 

Extremities 

Pulse Pulse Venous ^ ^ Plasma Hemato- Plasma 


Patient 

Diagnosis 

B P Rate Quality Filling 

Temp 

Sw’eat Volume 

ent 

Protein 

M P 

Stabaiound hemothorax 

8S/58to 102 

Good 

Good 

Warm 

Dry 

41 

37 

5 

9 



120/70 










G B 

Stab wound 

90/70 to 

78 

Good 

Fair 

Warm 

Dry 

44 

33 

6 

7 



110/80 










M P 

Bullet wound hemothorax 

132/80 

80 

Good 

Good 

Warm 

Dry 

38 

35 

6 

5 

A H 

Bullet wound chest 

no/68 

90 

Good 

Good 

Warm 

Dry 

38 

40 

? 


N L 

Stab wound hemothorax 

80/60 

92 

Fair 

Fair 

Cold 

Dry 

38 

39 

? 

J B 

Stab x\ound 

90/70 to 120 

Fair 

Fair 

Warm 

Dry 

40 

44 

7 

2 



110/70 










J M 

Stab wound 

90/60 

120 

Fair 

Poor 

Warm 

Moderate 

35 

36 

5 

4 

B G 

Bullet wound 

120/80 

80 

Good 

Good 

Warm 

Dry 

38 

40 

6 

2 



Shod — Moderate or Severe 






C G 

Stab wound hemothorax 

80/60 

98 

Good 

Fair 

Warm 

Dry 

29 

43 

7 

0 

B B 

Stab wound hemopneumo- 












thorax 

60/20 

88 

Fair 

Good 

Warm 

Marked 

29 

43 

? 

L P 

Bullet wound hemopneumo 

- 











thorax 

50/28 to 

96 

Poor 

Fair 

Cold 

Marked 

29 

43 

6 

1 



80/58 










W C 

Stab w ound, hemopneumo- 












thorax 

60/40 

95 

Fair 

Fair 

Warm 

Marked 

33 

44 

5 

7 

S 

Multiple nb fractures, axil- 












lary \ein rupture 

165/100 

108 

Fair 

Poor 

Cold 

Marked 

31 

37 

6 

s' 



to 70/50 










E G 

Stab wound, hemopnoumo- 












thorax ■ . 

65/45 

100 

Poor 

Poor 

Warm 

Marked 

26 

44 

6 

7 

R \V 

Gunshot wound chest and 












abdomen 

50/? 

160 

Poor 

Poor 

Cold 

Marked 

31 

45 

6 

8 

D F 

Crushed chest 

110/80 

70 

Good 

Fair 

Cold 

Dry 

22 

46 

6 

9 



to 70/50 









I P 

Crushed chest ; 

50/0 

84 

Poor 

? 

Cold 

Dry 

25 

46 

7 

8 

E B 

Multiple fract , ribs 

70/50 

72 

Poor 

? 

Cold 

Dry 

31 

46 

6 

7 

E H 

Bullet wound, hemothorax 

50/20 

130 

Poor 

Fair 

Warm 

Dry 

27 

39 

6 

2 

J c 

Bullet wound hemopneumo- 











thorax 

70/40 

128 

Poor 

Fair 

Cold 

Dry 

26 

36 

5 

8 

E W 

Stab wound, hemothorax 

50/? to 

120- 

? 

? 

Cold 

Marked 

29 

49 

7 

0 



80/60 

102 









W R 

Shotgun wound cardiac 












tamponade 

60/40 

96 

Poor 

Good 

Cold 

Marked 

42 

45 

7 

0 

L H 

Stab wound hemothorax 

Unobt 

73 

Very 

Fair 

Cold 

Dry 

26 








poor 








J E 

Fract ribs, massne hemo- 












thorax 

40/? 

ISO 

Poor 

Poor 

Cold 

Marked 

25 

45 

? 

E M 

Bullet wound aorta S. heart. 











massive hemothorax 

60/40 

1 10 

Poor 

Poor 

Cold 

Marked 

25 

43 

7 

2 

J F 

Fract of S ribs hemo- 












pneumothorax 

rs/4s 

76 

Poor 

? 

Cold 

Dry 

28 

39 

? 


R W 

Bullet wound, hemopneumo- 











thorax 

SO/? 

160 

Poor 

Fair 

Cold 

Dry 

32 

44 

6 

8 

W J 

Stab wound sucking 












pneumohemothorax 

70/50 

90 

Fair 

Fa r 

Warm 

Dry 

31 

41 

7 

4 

W B 

Stab wound, hemopneumo- 












thorax 

60/40 

88 

Poor 

? 

Cold 

Marked 

39 

36 

6 

0 

J B 

Bullet wound internal mam 












mary artery 

unobt 

100 

Poor 

Poor 

Cold 

Marked 

20 

44 

6 

9 

A 

Fract sternum, contusion 












ot heart 

60/40 

63 

Poor 

Good 

Cool 

Dry 

45 

44 

7 

2 

H F 

Contusion of heart 

60/50 

65 

Poor 

Poor 

Cool 

Dry 

45 

44 

7 

2 

S B 

Stab wound internal mam- 












mary artery 

65/45 

68 

Poor 

Poor 

Warm 

Dry 

28 

43 

6 

9 
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data collected on the individuals of this group The great majority of the 
patients were young or middle aged, and colored References can be 
made to these tables foi the peitinent shock data on these patients, such 
as early clinical signs of shock (which will be discussed below), plasma 
volume, hematocrit, and total plasma protein m per cent 

I Plasma Volume'^ in Acute Blood Loss — Foi purposes of ready analysis, 
plasma volume data on the individual groups have been arranged in scatter- 

ClIART 4 
Skeletal Injury 




^igns and Symptom of ShocK 



Hone or MUcL 

Moderale or Severe 


1 

JJJJJ 


$ 

• # • • • 


'o 

cs 


# # # • • 




Average Plasma Vol -42. 
Ascraac Bteod /css - 


0 

0 



• •• • • 



ntsm 

• • • • • 

CO 

> 


• • • • • 



Average Plasma Vol 

Asernae Plasma, Vol •‘26 

Avuage Blood Loss - i 


£dcf? ck^K /epresenLs one poltent 


Chart 4 — Scattergram showing the relntion of blood loss to the sererity 
of shock m skeletal trauma 

gram fashion In Chart 3 it will be seen that in the patients with acute 
blood loss in whom shock was absent, or only mild, the average plasma volume 
was 40 cc Kg , representing an average blood loss of only 1 1 per cent In 
the acute blood loss group where shock was moderate or severe, the average 
plasma volume was 29 cc Kg , representing an average blood loss of 35 

per cent 

II Plasma Volume in Skeletal Tiaiima—ln the scattergram sho\\n in 
Chart 4 that group of the skeleta l trauma patients who showed no, or only 

*We have accepted 45 cc Kg as the normal figure for plasma volume for adults 
(Gregersen, and our unpublished data) 
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Table IV 

ABDOMINAL INJURIES 
Shack — Vow or Mtld 

Extremities 


Patient 

Diagnosis 

B P 

Pulse Pulse Veuous 
Rate Quality Filling 

Temp 

Sweat 

Plasma 

Volume 

Hemato- 

crit 

Plasma 

Protein 

J M 

Gunshot wound 

90/70 

120 

Fair 

Good 

Warm 

Mild 

39 

44 

6 0 

J K 

Gunshot \\ ound 

95 '■60 to 

80 

Good 

Good 

Warm 

Dry 

32 

46 

7 0 

M A 

S P 

Gunshot w ound 

Gunshot wound 

110/70 
130/70 
140, 100 

90 

90 

Good 

Good 

Good 

Good 

Warm 

Warm 

Dry 

Dry 

38 

43 

45 

7 0 

L T 

Stab wound 

128 'SO 

114 

Good 

Good 

Warm 

Dry 

39 

43 

6 2 

E G 

Gunshot wound 

105/70 

78 

Good 

Good 

Cold 

Dry 

38 

40 

6 2 

J B 

Gunshot w ound 

to 90/60 
132/90 

96 

Good 

Good 

Warm 

Dry 

43 

54 

7 2 

B A 

Gunshot w ound 

110/85 

75 

Good 

Good 

Warm 

Dry 

39 

41 

6 8 

S R 

Gunshot wound 

120/80 

80 

Good 

Good 

Warm 

Dry 

35 

48 

6 2 

L F 

Gunshot wound 

124/S4 

123 

Good 

Good 

Warm 

Dry 

43 

43 

6 8 

D G 

Stab wound of li\cr 

120/80 

100 

Fair 

Good 

Warm 

Dry 

39 

43 

6 8 

E P 

Gunshot wound 

to 80/60 
130/80 

98 

Good 

Good 

Warm 

Dry 

46 

44 

6 9 

A M 

Stab wound late pcriton 

130/70 

98 

Good 

Good 

Warm 

Dry 

24 

31 

6 3 

J T 

Gunshot w ound 

140/100 

95 

Fair 

Poor 

Warm 

Dry 

28 

49 

6 4 

W S 

Gunshot wound 

Shock — Moderate or Severe 

84/60 to 120 Fair Good Warm 

Dry 

32 

44 

6 2 

0 H 

64/35 

Ruptured ileum (traumitic) 60/40 

100 

Poor 

Fair 

Warm 

Dry 

24 

55 

5 6 

M T 

Gunshot w ound 

60/40 

95 

Fair 

Fair 

Cool 

Drj' 

28 

43 

6 8 

A M 

Rupt jejunum (traumatic) 

75/50 

120 

Poor 

Poor 

Cold 

Marked 

22 

51 

7 2 

R J 

Stab wound li\cr 

50/35 

100 

Poor 

Poor 

Cold 

Drv 

28 

38 

5 9 

C H 

Rupt bladder, peritonitis 

140/120 

155 

Poor 

Poor 

Cool 

Dry 

25 

57 

? 

J 

Stab wound 

50/0 

140 

Poor 

Poor 

Cold 

Marked 

25 

37 

5 6 

w w 

Rupt jejunum (traumatic) 

90/40 

160 

Poor 

Poor 

Cold 

Marked 

18 

60 

7 3 

H G 

Gunshot wound 

110/70 

120 

Poor 

Poor 

Cold 

Dry 

32 

40 

? 

J M 

Stab wound 

to 70/50 
120/80 

100 

Good 

Good 

Warm 

Dry 

34 

41 

6 9 

G M 

Pentonitis 

to 60/40 
Unobt Unobt 

Unobt 

Poor 

Cold 

Marked 

25 

44 

5 5 

A C 

Stab wound 

80/50 

84 

Good 

Good 

Warm 

Moderate 32 

45 

7 2 

M B 

Rupt uterus 

130/70 

78 

Good 

Good 

Warm 

Dry 

29 

32 

6 0 

L A 

Gunshot wound 

to 60/30 
70/50 

88 

Fair 

Fair 

Warm 

Mild 

31 

40 

5 8 

L S 

Stab wound 

84/45 

70 

Fair 

Good 

Cool 

Dry 

32 

27 

7 0 

J M 

Stab wound 

105/70 

96 

Good 

Good 

Cold 

Marked 

30 

36 

5 8 


to 80/60 


mild, signs of clinical shock have an average plasma volume of 42 cc Kg , 
which represents an aveiage blood loss of only 7 per cent On the other 
hand, in those skeletal trauma patients in whom shock was moderate or 
severe, the average plasma volume was 28 cc Kg , which represents an 
average blood loss of 38 pei cent 

III Plasma Volume in Abdominal Injitiies — In the scattergram shown 
in Chart 5 it will be noted that the plasma volume of the “none or mild” shock 
group is 42 cc Kg , representing an average blood loss of only 7 per cent, 
vhile in the moderate or severe group, the average plasma volume is 28 cc 
Kg , or a represented blood loss of 38 per cent 

IV Plasma Volume in Chest Injuues — The study of shock in chest in- 
juries is complicated by at least three important factors, other than blood 
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loss Patients may receive heart wounds such that little or no external 
or internal blood loss occuis, but cardiac tamponade results Secondly, 
direct trauma over the precordium may result in cardiac contusion, from 
which shock may result Thiidly, the presence of a large pneumothora^ open 
01 closed, complicates and makes more seveie any shock, especially when 
the attendant large blood loss is great 

It will be seen (see Chait 6), therefore, that patients in the chest injury 
group showing little or no signs of shock have an average plasma volume 
of 40 cc ICg, which repiesents a blood loss of only ii per cent, wdiile in the 
group showing signs of moderate or severe shock, there are twm patients 


CnART 5 

Abdominal Wounds 


1 

1 

Bigns dnd Symptom of Shock 

Hone or Ml let 

Moderate or Severe 

loss of Blood Msma 

I 

glllll 

MMfTJM 


•vS 

1 


t 11111 
f TlTTl 


tkc/i disK represents one p&tient 

Chart s — Scatfergnm showing the relation of blood loss to the seventy 
of shoclc in abdominal wounds 


with cardiac tamponade, and two with cardiac contusion, who lost very little 
blood However, in all chest injury patients in whom blood loss w^as a 
real factor in the production on shock, the average plasma volume w'as 
28 cc Kg , which represents a blood loss of 38 per cent 

WHAT IS Losr FROM THE BLOOD STREAM IN SHOCK ^ 

Chart 7 represents a diagram of the hematocrit values of these patients 
A study of this chart will indicate to the reader that, in the mam, the hemato- 
crit values (the average of 3-6 individual readings taken during the plasma 
volume determination) show little evidence of hemoconcentration Hence, 
It IS readily evident that what is lost from the blood stream early m shock 
as a result of trauma must be whole blood and not its liquid component, 
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plasma The piotein figures (to be found for the individual patient in 
Tables I-V) indicate that if dilution of the blood is taking place by drawing 
in of fluids fiom the exti avascular spaces to compensate for blood loss, the 
diluting fluid must closely simulate plasma 

Because of the hematocrit values obtained in this study, we believe we 
are justified in calculating fiom oui plasma volume data an estimate of 
whole blood loss which, as has been seen in the vaiious groups of shock 

Chart 6 
Chest Injury 




Signs and Symptoms of Shock 

None or MUd 

Model aie or Severe 

1 

'a 

0 

C) 

1 

•o 

1 

§ 

• •••• 

• •• 

Aseraqe Plasma. Vol =4-0 
Averaae Blood Losr = //^ 

• 0000 

1 

• 

• •••• 
• •••• 
• •••• 
• •••• 
• ••0 

Average Plasma VoL =S8 

A\ei age Bleed Loss = 55 % 


100} disk represents one p&Uent 
Bad} ivhde star = sMB mund of he&rt 
Back iDhite cross-- cardiac contusion 

Chart 6 — Scattergram showing the relation of blood loss to the severity of shock 
in chest injuries 

patients studied, is for the “moderate and severe” groups, 35 per cent, 38 
per cent, 38 per cent and 38 pei cent, respectively 

It will be noted in Charts 3-6 that several patients, especially in the 
skeletal trauma group, showed no, or only mild, signs of shock even though 
the blood loss was greater than 15 per cent In these patients it is evident 
that physiologic adjustment to blood loss (other than fluid replacement to 
the vascular system) w'as rapidly made It is noteworthy, however, that 
only one patient of the entire series (in the chest injury group) showed 
signs of moderate or severe shock with a blood loss of less than 15 per cent 
In the abdominal injury group, it will be noted on Chart 7, that five patients 
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had hematocrit readings above 50 per cent Reference to Table III will 
show that four of these patients had a ruptured viscus (three — ruptured small 
bowel, one— bladder) These studies suggest that if a patient is seen in 
shock with a gunshot wound of the abdomen and the hematocrit value is above 
50, the chances are fair that there has been a perforation of a viscus, with 
peritonitis resulting 

THE EARLY CLINICAL SIGNS OF TRAUMATIC SHOCK 
Because of the relative scarcity of information on the eai ly clinical signs 
of shock we have endeavored to collect observations on these points 

(a) Blood Piessme Readings — Blood pressure readings were made on 
the arm, using a pneumatic cuff and a standardized mercury manometer At 

Chart 7 



Chart 7 — Scattergram showing the avenge hematocrit readings m clinical shock 
produced by acute blood loss, skeletal trauma, abdominal wounds and chest injuries 
Except for the five patients in the abdominal injury group (mentioned in text), there 
IS no indication of hemoconcentration earlj in the shock state This suggests the loss of 
whole blood, rather than plasma alone, early in the shock state 

least three or four readings were made during the hour — sometimes more 
It is emphasized that these readings are made wuth the patient in the 
moderate Trendelenburg head-down position (usually about 15°) 

(b) Pulse Rate and Pulse Quality — Pulse rate and quality were recorded 
from the radial pulse and usually checked (rate) at the precordium 

(c) Venous Filling Time— This simple test, as employed by us, con- 
sists of emptying by pressure stroking of the finger one or more of the 
visible veins in the outstretched, ventral surface of the forearm and noting 
the time taken by the vein to refill Although this is admittedly a crude indi- 
cator of peripheral blood flow to an extremity, this test has, at times, given 
us valuable information as to the seventy of shock present, especially in 
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Chart 8 

Acute Blood Loss 


Shock - none or mtld Modereie or seva^e 



Chart 8 — Diagram illustrating the relation of blood pressure readings to the 
severity of shock in acute blood loss 

those individuals in whom we have found an initially relatively normal blood 
pressure but which was found later to be falling 

(d) Sweating and Tenipeiatme of the Extremities — The sign of cold, 
clammy extremities has been accepted by many as being almost always present 
in shock, so we were interested m making observations on how soon this 
sign appeared and how well its presence or absence correlated with the 
blood volume estimation No attempts were made to record temperature 
accurately, we simply tried to estimate, in a clinical fashion, whether the 
hands and feet were warm, cool or cold, and whether they were wet with 
perspiration or dry 

These are, in general, simple clinical tests that can be applied in the field 
and which, except in the case of blood pressure readings, employ no special 
apparatus 

BLOOD PRESSURE IN SHOCK 

In Charts 8-ii the blood pressure readings for each group have been 
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placed togethei, according to the degiee of shock manifested on clinical 
examination The data on the blood piessure readings in relation to the 
severity of shock seem to justify the opinion that, no matter what the injury 
causing the shock, theie is a fanly good correlation between the severity 
of shock and blood piessuie readings By reference to Tables I to IV, the 
reader will note that in most cases where the blood piessure was found to 
be 1 elativel}'’ low the patient showed clinical signs of severe shock, ^ e , 
cold, wet exti emities, etc We have not tried to woik out a correlation between 


Chart 9 
Skeletal Trauma 
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Chart 9 — Diagram illustrating the relation of blood pressure readings to the seventy of shock in 
skeletal trauma 


the blood pressure readings and the degree of reduction of blood volume 
but it IS readily evident from a study of the data in Tables I to IV that 
only rarely does one find a persistent Jow blood pressure when there has been 
little or no blood loss Indeed, in most patients studied in this series there 
is a good correlation between the degree of reduction of blood volume and 
blood pressure readings 

Keith^ found that cases of wound shock fell into three groups Group 
I The compensated cases m which there was very little blood loss, the 
blood pressure tending to remain above lOO mm mercury In Group 2, 
the paittally compensated cases, the blood loss was between 25 per cent and 
35 per cent In these cases the systolic blood pressure was usually between 
70 and 80 mm mercury and a rapid pulse was found In Group 3, un- 
compensated cases, the blood volume reduction was greater than 35 per cent, 
and these patients had generally a systolic blood pressure around 60 mm 
mercury, with a very rapid heart rate 

The relations between low blood pressure and reduced blood volume, 
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Chart io 

Abdominal Injuries 

$fiOLk.-none or mLct Mockraie or ■severe 



Chart io — Diagnm illustrating the relation of blood pressure readings to the 
seientj of shock in abdominal injuries 


reported by Keith, correspond to estimates that we have made with im- 
proved blood volume methods An examination of our data leads us to the 
conclusion that if a patient has received trauma of the types studied by 
us and the blood pressure tends to remain below 90 mm systolic, the chances 
are very great that there has been a considerable blood loss If, on the 
other hand, the patient has received severe trauma and, in the Trendelenburg 
position, maintains a systolic blood pressure above 90 mm mercury it is 
probable that he has either suffered little blood loss or has rapidly com- 
pensated by blood volume restoration for the amount of blood lost 

In this study, therefore, the blood pressure readings have given us a 
valuable index as to the severity of blood loss m traumatic shock and the 
degree of reduction of blood volume This, likewise, was the conclusion of 
Kewick, et al who studied 24 cases of secondary traumatic shock during 
the bombing of London in 1940 

We have not been impressed with the value of the pulse rate as an 
index of severe traumatic shock Reference to Tables I to IV wall show that 
there have been many cases where the blood pressure has been found to 
be at shock levels, the plasma volume estimation indicating a serious deple- 
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Chart i i 
Chest Injuries 


Shock none or mild MocLei'ai& or severe 



Chart ii — Diagram illustrating the relation of blood pressure readings to the 
severity of shock in chest injuries 


tion of blood volume, while the pulse rate remained more or less within 
the normal range We have seen no evidence in our study to indicate that 
in severe trauma a slow pulse necessarily indicates severe shock In shock 
cases seen shortly after the trauma has been received, it is not at all uncommon 
to find a relatively slow pulse, this is especially true in severe chest injuries 

In individual shock cases an estimation of venous filling time has at times 
given us a valuable index as to the severity of shock A study of this point 
in Tables I to IV indicates that m patients who have received severe trauma 
but who show little or no signs of shock, the venous filling time is within 
normal limits, whereas in those patients who have received severe trauma 
and show evidence of moderate or severe shock, the venous filling time may 
be considerably prolonged 

Likewise, when venous filling time has been found to be greatly retarded, 
the temperature of the extremities has been found to be considerably lowered 
from the normal It was surprising to us, however, to find that in many 
patients in severe shock there was relatively little sweating of the extremities, 
so that we are under the impression that the temperature of the extremities 
IS a f&r more important indicator of shock than whether or not sweating is 
present Indeed, very often one finds in severe shock a cool or cold 
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extremity ^\hlch lemains dry Dehydration may have been a factor in our 
series but we aie inclined to doubt this because oui patients weie seen so 
soon aftei the tiauma had been leceived 

PATCHY CY'ANOSIS 

During this study we have had the opportunity to observe six patients 
w’ho have suffeied extieme trauma and wdio have exhibited the phenomenon 
that we haie teimed “patchy cyanosis” The pictuie may be described 
briefly as small aieas of c}anosis (usually i to 2 cm in diameter) scattered 
closely together on a backgiound of pale, extiemely ischemic skin The 
phenomenon was seen best on the anteiior chest and abdomen The areas 
of patchy cyanosis lesemble in some lespects Bier’s spots, except that they 
are larger and are on a background of ischemic skin There appealed to be 
no tendency for these aieas of C3^anosis to coalesce 

In some regaids these aieas resemble the patchy ischemia produced m 
experimental animals by lapid depletion of blood volume, studied so exten- 
sivel) by Rous and Gilding 

Our reason foi calling attention to this sign is that, m our experience, 
its appearance in patients who have suftered severe tiauma has portended m 
all cases, wuth the exception of one, an early fatal outcome In one patient 
large amounts of blood and plasma w^ere given rapidly , this and other signs 
of shock then disappeaied, wuth the blood piessure assuming more normal 
levels The patient died 48 hours later of an associated cerebral lesion In the 
other five patients blood and plasma infusions w^ere started soon after the 
patients w^ere first seen but death ensued before any considerable mciease of 
blood volume could be effected 

It IS our impression that if this sign is seen in shock patients every effort 
should be made to restore blood volume as rapidly as possible Even so, the 
outcome wall likely be fatal 

EARLY' HEMOCONCENTRATION IN TRATOIATIC SHOCK 

Ever since the appearance of Scudder’s^"* book on shock, it has been 
thought by many that the determination of specific gravity of whole blood 
or plasma would give valuable information m the early diagnosis of shock 
or impending shock in the patient who has suffered trauma Indeed, 
Scudder stated in the final summary of his book (page 195) that the 
weight of a drop of peripheral blood ma)'- seive as a measure of this hemo- 
concentration, and is of moie value than blood pressure determinations, as 
it heralds, by many houis, its ultimate fall Moon^® stated “Experience 
with this criterion (hemoconcentration) has led me to the conviction that 
hemoconcentration is the earliest detectable manifestation of shock, as w'ell 
as the most accurate index of its severity ” 

We are inclined to believe that deteimmations of specific gravity of 
whole blood (or hematocrit deteimmations) may be of distinct value m 
following the clinical course of patients wutli abdominal wounds or other 
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states 111 which plasma loss may be profound It is evident from the analysis 
of the hematocrit data presented in Chart 7 that the estimation of specific 
giavity of whole blood would be of little if any aid in the early diagnosis 
of traumatic shock simply because there is no evidence of hemoconcentration 
eaily in tiaumatic shock Unfoitunately, as this study sho\\s, it is whole 
blood that is lost in the initial stages of clinical traumatic shock 

Fiom this study of the early clinical signs of shock, we are, therefore, 
impressed mainly with the value of blood pressure readings As has been 
bi ought out by other writers, the blood pressure reading may be within 
noimal limits w-hen the patient is first seen but if readings are taken eveo’ 
10 to 15 minutes, m most patients m severe shock (who on blood volume 
deteimination will show a considerable decrease in blood volume) it will 
be found, generally, that the blood pressure readings tend to become louder 
and lower with the passage of time if tieatment of shock is not instituted early 
As our group has seen more and more shock patients we have learned that 
a trained observer can often estimate, w'lth sui prising accurac}^ the plasma 
volume simply by taking into account the blood piessure level, the injury, 
and the state of the patient 


DISCUSSION 

It would be unfair to convej^ the impression that the group of investi- 
gators associated with Cannon,^ and Bajhss,^” did not appreciate the 
importance of the depletion of blood volume as a factor in the causation 
of wound shock The demonstration by Keith- that the shocked man had 
a senouslj'’ reduced blood v'^olume, wdiether shock w^as due primarily to 
hemorrhage or to a combination of hemorrhage and trauma, seems to have 
been readily accepted What is more important from a therapeutic stand- 
point, restoration of blood volume by transfusion of whole blood or gum 
acacia solution w'as eaily advanced as the most efficient method to treat 
shock Keith stated definitely that “recovery from ivound shock is associated 
with an increase in blood volume” (page 16) Nevertheless, the question 
still puzzled many — wdiat w^as the cause of the reduction of blood volume 
in wmund shock (“How^ever, that the reduction of blood volume is 
secondary to some still unknown piimary cause seems evident” [Keith, 
page 15]) 

Although Cannon and Bayliss^® w'ere convinced of the importance of 
blood loss as a factor in the production of shock, they entertained strongly 
the possibility that “the injuied muscle wmuld produce metabolites wfiich, 
on being absorbed into the blood stream, would indicate their presence by 
a decrease in the blood pressure, with other signs of shock (page 21) 

It IS not necessary to go into a long consideration of the many conflicting 
views regarding the importance of traumatic toxemia as a significant factor 
in the production of shock, since the evidence has been weighed so carefully 
in the communications of Parsons and Phemister,^® and more at length in 
the excellent treatise of Blalock 20 As Blalock has pointed out, it is un- 
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fortunate that so many of the expei imental studies which have been earned 
out to test the correctness of the traumatic theory bear little relation to 
the clinical problem of shock (the implantation of muscle, etc , into the 
peritoneal cavit}, ligation of muscle masses, intravenous infusion of tissue 
extracts) In his search foi the tiuth concerning traumatic toxemia, the 
reader may become bewildeied by some of the writings on this subject 
We vish to emphasize here that we have seen the signs of moderate or 
severe shock appeal in patients who have suftered any of four rather 
different types of bod} injuiy, yet the degree of reduction of circulating 
blood volume m each of the groups was approximately the same This 
would indicate to us that m all studies involving an attempt to identify certain 
toxins as a causative factor in tiaumatic shock this common factor of blood 
loss, no matter what the injui), should be properly evaluated 

Certain recent studies bare indicated the importance of the decrease in 
cardiac output as an initiating factor m the pioduction of shock We are 
inclined to the Mew from an anal3'sis of our clinical shock material to believe 
that in clinical tiaumatic shock this follow's an early reduction in blood 
volume, soon after the injuiy has been received This is more evident in 
patients who have suffeied laceiations of arteries or veins or stab and 
gunshot wounds of the chest and abdomen Undoubtedly, in many patients 
there is a primary fall in blood pressure due to neurogenic causes 

In experimental studies, as Blalock and others have showm, it is possible 
to show' that the decrease in cardiac output piecedes a decrease in blood 
pressure levels In clinical practice, how'ever, it is our opinion that by 
the time most patients can be seen after severe trauma has been received, 
the blood pressure w'lll have fallen to shock levels From then on both cardiac 
output and blood volume remain low until efforts are made to restore 
blood volume by plasma or blood infusions If restoration of blood volume and 
return of cardiac output to faiily normal levels cannot be effected, the 
patient passes more or less rapidly into generalized anoxia, m w'hich state 
all the capillary w'alls become affected When this stage is reached, as 
clinical experience has show'n, blood or plasma infusions are no longer 
effective 

In our attempt to determine the most important factors in the cause 
of shock, we have not felt the need to consider toxemia as an initiating or 
contributing factor Likewise, there has been no occasion to consider dehy- 
dration or exposure to cold as contributing factors since our patients in 
general were seen shortly after reception of the trauma 

The careful reader cannot fail to be impressed w'lth three factors acting 
m the production of shock observed in wounded soldiers by Cannon, Bayliss, 
Robertson, Keith, and others during World War I Their subjects w'ere in 
the mam (i) cold from exposure to wet, cold atmosphere, (2) apparently 
dehydrated, and (3) a long time getting back to a point “behind the lines” 
where shock could be treated properly Should an active military campaign 
be pursued again m climates similar to that found in Flanders, exposure to 
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cold and ram should not be relegated to the background as a possible important 
factor in the causation of wound shock 

In conclusion, we wish to state that although we regard extreme blood 
loss at the site of injury as the most important single factor in the causation 
of traumatic shock, there is no evidence in our observations to exclude the 
possibility that toxic metabolites absorbed from the zone of injury in severe 
muscle trauma are not m part responsible for some of the shock picture 
This would be especially probable should there be an associated infection 
in the wound and the patient is seen late Further, m severe crushing chest 
injuries where the signs of shock come on rapidly and the patient responds 
poorly to intravenous infusion of large amounts of blood and plasma, we 
believe that some cause other than blood loss is responsible for the early 
fatal outcome m these patients Indeed, m this group it would appear that 
there is a rapid and extreme disarrangement of the whole body mechanism 
In this group we are inclined to consider seriously a neurogenic factor as 
being important in the production of shock 

SUMMARY 

Using the Gregersen-Gibson method for the estimation of plasma volume m 
patients who have experienced various types of trauma, it has been found 
that signs of severe shock do not ordinarily appear unless the blood loss is 
greater than 15 per cent The average blood loss in severe traumatic shock 
has been about 38 per cent, no matter what the nature of the trauma From 
analysis of dye disappearance curves, we have found no evidence of increased 
generalized capillary permeability in traumatic shock From hematocrit 
studies, it IS evident that what is lost early in traumatic shock in the zone 
of injury is whole blood, not plasma 

Severe depletion of blood volume appears to be the most important 
single factor in the causation of traumatic shock 

A decline in blood pressure levels appears to be the most valuable 
clinical sign in the early diagnosis of clinical shock 

We wish to express our gratitude to our chief, Dr I A Bigger, for arranging 
the facilities that made these clinical studies possible 
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LIPOSARCOMA—THE MALIGNANT TUMOR OF LIPOBLASTS* 

Arthur Purdy Stout, M D 
Nfw Yoric, N Y 

FROM THE LABORATORV OF SURGICAL PATHOLOGY, COLUMBIA UNIVERSirV-, AND THE 
DEPARTMENT OF SURGERT, PRESBYTERIAN HOSPITAL, NEW YORK, N Y 

SuRCLY, one of the most bizarre and fantastic chapters m the story of 
oncology is furnished by the tumors of fat-forming cells The strange way 
in wdiich they giow% their astounding size, equalled by no other tumor, and 
many othei peculiar featuies and relationships make them of great interest 
A good deal of information exists about benign fatty tumors but not nearly 
as much is know'n about the malignant ones because of their rarity For 
this reason it seems w'orth w-hile to record the group of 41 cases of liposarcoma 
wdnch have gradually accumulated in the Laboratory of Surgical Patholog}' 
of Columbia Uinversity during the past 37 years, and to integrate the 
infoimation gained from them wuth wdiat can be gleaned from the publications 
of othei s 

As Gideon Wells has so ably pointed out in his fascinating leview, 
adipose tissue has been sadly neglected and fat, wdnch is certainly a sub- 
stance know'll to ever)'one, has been the subject of extraordinarily little 
scientific investigation Even its histogenesis is in doubt Wells dis- 
cusses this question and the majority of modern observers will agree w'lth 
him that the older conception of the fat cell as a modified fibroblast (Jacobsen) 
w'hich has assumed the function of fat storage is no longer tenable According 
to Hausberger, Chlopin and Burkhardt the lipoblast is a specialized cell 
differing from the fibroblast although derived like it from vascular mesen- 
chyme This difference is emphasized when the lipoblasts of a liposarcoma 
are grown m viti 0 Murray and Stout have shown that they can readily be 
distinguished from fibroblasts Wells is inclined to accept the w'ork of 
Wassermann w'ho derives the fat organs from special perivascular mesen- 
chymal cells supposedly related to leticulum and thus makes fat a close rela- 
tive of lymphoid tissue and the reticulo-endothelial system Wells supports 
this by citing the well known interrelationships of fat and lymphoid cells m 
lymph nodes and thymus and the occasional finding of extramedullary hemo- 
poiesis m fat But such an assumption does not take into account all of the 
facts demonstrated by tumors There are many lipomas, especially the deep 
intramuscular variety, w'hich are not only associated with blood vessels so 
that in some areas they look like pure hemangiomas but also with the forma- 
tion of masses of smooth muscle and there are liposarcomas in which well 
differentiated bone is a prominent feature (Knox, Josephson and Westberg, 
Dreyfuss and Lubash, Case 40) Moreover Babes found normoblasts, 
megakaryocytes and plasma cells in one liposarcoma reported by him Thus, 

* Submitted for publication October i, 1943 
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It seems safer to regaid the lipoblast as an ordinarily specialized fat-forming 
mesenchymal cell which on occasion can produce a veiy wide variety of 
different and complex tissues 

Although lipomas aie veiy common tuniois, malignant fat tumois aie 
raie Moreland and McNamaia found only nine liposarcomas among 16,000 
tumois of all kinds In the laboi atones of pathology and suigical pathology 
of the Presbyteiian Hospital theie aie recorded 1454 lipomas and 21 cases 
of liposaicoma Since many patients with lipomas never have them removed, 
the incidence is piobably even less frequent 

Perhaps the most sensational featuie of fatty tumois is the enormous 
size nhich they may attain Wells says that he has seen a case of liposaicoma 
which weighed 69 pounds (32 kilos) 

Other tremendous liposai comas, are 
recorded by McConnell (65 lbs ), 

Salzer (63 8 lbs), Vanderveer (56 
lbs ), Williams (51 lbs ), Harrington 
(47 lbs), Madelung (385 lbs), 

Waldeyer (30 lbs ) and Wechslei (25 
lbs ) These massive tumors w^ere all 
either mesenteric 01 retroperitoneal, 
with a piedilection for the perirenal 
zone The record w eight and size for 
a tumor of any kind, so far as I am 
aw’are, is held by Delamater’s case 
This w’as a fatty tumor w Inch w'as ret- 
roperitoneal and protruded pos- 
teriorly outside the left labium majus 
and buttock so as to form a mass four 
feet m circumference while the cir- 
cumference of the abdomen w as se\ en feet eight inches AVhen she was w^eighed 
about three years before her death she registered 269 pounds, of which it w as 
estimated that 179 pounds w^ere tumor Supposing that the tumor continued to 
grow at the same rate of speed after w^eighmg as before, Delamater reckoned 
that the tumor weighed 275 pounds at death Even if one rejects this second 
figure, a tumor w^eighing 179 pounds dw^arfs any of the more recently 
lecorded cases Delaniater’s account of this woman’s life history from the 
age of 25, w^hen the abdominal mass w^as first palpated, until her death 111 
her 36th year is detailed and most interesting, for after a preliminary period 
of discomfort she became adjusted to the huge mass and, except for its 
w^eight which kept her bedridden for the last foui years, breathed freely, 
ate w'ell wnth good appetite, menstruated regularly, evacuated her bow’-els 
easily and remained cheerful Most extraordinary of all she became preg- 
nant five years before death, although the fetus w^as born dead (Fig i) 

Adair, Pack and Farrior state that lipomas are more common in females 
(73 per cent) This sex discrepancy does not apply to liposarcomas, for in 
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39 hposarcomas in onr own senes there were 23 males and 16 females, while 
of 134 cases reported m the literature yi weie males and 63 females Geo- 
giaplncally, they aie reported from Europe, Africa and the Americas Cases 
from the Asiatic continent have not come to my attention 

The majoiity develop m the later yeais of life , 60 per cent of the Columbia 
Umveisity group \\eie past 40 years when the tumor was first noticed, and 
the mean age was 53 yc^ns Nevertheless, cases are reported in children 
Fichman’s case, which is somewhat questionable, was congenital, Kret- 
schmer’s case was 2 years old, Goeters’ 2^ years, Senftleben’s 8 years, Sanes 
and Kenny’s 16, while Pack and Anglem mention, without details, 13 cases 
under age 15 One must be prepared therefore to encounter the tumor at 
any age 

Trauma seems to play a very minor role in the etiology of this tumor It 
pieceded the appeal ance of the tumor in the thigh by three months in Jones 
and McChntock’s case, and by a few days in Ackerman and Wheeler’s second 
case, and accelerated the growth of .a thigh tumor reported by Adair, Pack 
and Farrior In Muller’s case trauma to the back occurred one year before 
the appeal ance of a liposaicoma 111 the same Iccalit}' So far as our records 
show' it did not play a role m any of the Columbia University cases 

There are certain legions of the body where liposai comas are much more 
prone to develop than elsewheie The retroperitoneal area and especially 
the perirenal portion of it, the mesentery and the omentum are most favored 
so far as cases previously reported are concerned, for nearly half come from 
these regions It would seem, however, that this is due to selective reporting, 
for m the Columbia University group, w'hich consists of 43 tumors in 41 
patients only 7 (163 per cent) w'ere in the retroperitoneal, perirenal, 
omental and mesenteiic group Far more common w'ere the tumors arising 
in the thigh, popliteal space and gluteal region There w'ere 15 of these, 
or 35 per cent of the total The other regions involved included the trunk 
6 head, face and neck 5, inguinal canal and groin 3, leg 3, arm and forearm 3, 
and mammal y gland i Other regions reported include mtrathoracic (Acker- 
man and Wheeler, Barbier and Mollard, Chiovenda, Narr and Wells, 
Perkins and Bow'ers) , meninges (Berger, Caldwell and Zinmnger) , sper- 
matic cord (Kerschner, Dreyfuss and Lubash, Neal and Jolley, Marshall, 
Strong) , bone (Barnard, Duffy and Stew'art, Fender, Rehbock and Hauser, 
Stew'art) , vulva (Taussig, Kleeberg) , common bile duct (Goeters) , doubt- 
ful cases in the stomach by Abrams and Turberville, and in the uterus by 
Springei Liposarcomas in animals are described by Haagensen and Kreh- 
biel, and by Gavrilov and Silberfeld Of the soft-part tumors a majority 
develop deeply from the inter- or intramuscular zones rathei than from the 
subcutaneous fat where a majority of simple lipomas are located Some 
tumors have been found closely attached to the sheaths of large blood vessels 
(Virchow 1857, Huet) but it seems verj' doubtful that they sprang from 
these sheaths Equally open to question is the supposed relationship of 
lipomas and hposarcomas to nerves, inferred by Virchow 1857, Patel, 
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Adair, Pack and Farnor, and others Wells discusses this question and 
wisely leaves it in abeyance The development of lipomas is undoubtedly 
affected in some fashion by the neivous system but there exists no proof 
that malignant fatty tumors spiing from neive sheaths themselves 

Undoubtedly some hposai comas develop from pieexisting lipomas This 
IS stiessed by Schillei, and Katz, and illustrated by our Case 21, where a 
definite hposai coma vas found completely surrounded by a simple retro- 
peritoneal lipoma above the bladder It is difficult to say how often it 
occurs because many of the tumors are composed of an intei mingling of 
fully developed fat cells nith neoplastic hpoblasts and one has no means of 
knowing whether or not this state of affairs existed from onset It seems 
probable, honevei, that the large majoiity of malignant lipoblastic tumors 
are malignant from their beginning 

Wells discusses at some length the question of the availability of the 
lipoid in fatt} tumors for use as a food in nutritional disturbances He 
noted that the patient bearing the huge retroperitoneal hposarcoma, lepoited 
by Hiisch and himself, was emaciated to the maximum degree and yet the 
pounds of protein and fat it contained were not available to the patient He 
quotes other cases of simple lipomas letaining their fat in wasting disease 
None of the present group of hposarcomas demonstiated this peculiarity, 
but the Presbyterian Hospital records contain the description of an old woman 
dying in an extremely emaciated state whose entire small intestine was the 
seat of multiple submucous lipomas bright yellow in color and made up of 
solidly packed masses of normal appearing fat cells Wells has not been 
able to detect any chemical difference between normal and neoplastic fat 
and cannot explain the phenomenon 

There is a bizarre and unexplained fact noted in connection with hpo- 
sarcoma of the kidney itself Some ten cases have been recorded (4 by 
Fischer and i each by Froug, Harbitz, Hartwig, Lubarsch, McCartney and 
Wynne, and Judd and Donald) The six cases of Fischer, Froug and Harbitz 
occurred in individuals suffering from tuberous sclerosis and adenoma 
sebaceum (Pringle) of the face The records of the Squier Urological Clinic 
of this Medical Center contain another example of this bizarre association 
m a young woman who is still alive The classical paper on the subject 
IS by Fischer, who described other tj^pes of neoplastic malformations in the 
kidneys of patients with tuberous sclerosis as well as multiple lipomas and 
hposarcomas 

In addition to their sometimes enormous size, hposarcomas are notable for 
their variation in growth rate, which occasionally is very rapid and at other 
times exceedingly slow An excellent example of slow growth is recorded 
by "lyfartin and Colson Symptoms commenced at 23 years when the woman 
began to have pains in her thigh At 36 the thigh began to swell At 38 
a huge tumor was removed which extended from Scarpa’s triangle back to 
the gluteal fold and forced her to keep the extremity in abduction The mass 
was excised in two parts from beneath the deep fascia Grossly, it looked 
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like salmon paste (laitance) and was called either round cell sarcoma or 
malignant lipoma Six years later, at age 44, a lecurrent mass was removed 
from beneath the gluteal fold which was soft, diffluent and the color of wet 
chamois skin At this time roentgenograms showed rarefactions of the 
ischium and femui The next operation was performed 16 years later, when 
she was age 60 Pieces of the tumor Avere removed but she died of shock 
At autopsy, the tumoi sui rounded the hip joint, invaded the adjacent bones 
and passed into the pelvis through the obturator foiamen There is no 
mention of metastases This story represents the probable course of a 
very considerable number of hposarcomas provided it is not interrupted by 

death or cure It is of interest that 
the tumor secondarily invaded bone, 
because several cases reputed to have 
been primary in bone formed bulky 
extra-osseous tumors around rela- 
tively small bony lesions, and one 
wonders if in these cases the bony 
involvement may not have been sec- 
ondary (L Barnaid, Fender, Reh- 
bock and Hauser) Indeed, the 
whole question of the origin of hpo- 
sarcomas in bone marrow needs 
further investigation and confirma- 
tion from other sources than the one 
which has sponsored either directly 
or indirectly almost all of the cases 
published The cases originally pub- 
lished by Stewart Avere challenged 
by the late W G Barnard, and one 
must acknoAAdedge that they seem 
different from hposarcomas arising 
in other tissues 

Some hposarcomas pursue a much more rapid course, as exemplified by 
several cases m the present senes, eg, Case 7 (Figs 2 and 3), Avhich 
attained a size of 24 by 16 cm m the thigh in six months and caused 
death by extension and metastasis five months after amputation. Case 9, 
the total knoAvn duration of Avhich Avas only ten months, and Case 16, Avhich 
reached a size of 14 x 12 cm in the buttock in six months and resulted 
in death AVith inti a-abdominal and lung involvement in another six months 
Between these extremes there are all grades of variation, but with the greater 
number exhibiting slower growth and with a relatively small number spread- 
ing by metastasis Before the question of metastasis can be debated, the 
extremely interesting subject of the multiplicity of tumors must be elaborated 
for the tAvo inevitably become confused one AVith the other 

It is well known that lipomas are often multiple , occasionally one 
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more of these fatty tumors develop in the body and, succeeding them, many 
other tumors appear as if they were metastases Lubarsch’s case is lepre- 
sentative of one type There was a large multinodulai fibrous and laity 
tumor in the left perirenal legioii with many smaller similar foci in the kidney 
Itself, retioperitoneal region, supiaienal gland, liver, heart, subpleuia, left 
lung, penaoital and retro-esophageal areas, spinal veitebrae and both femoia 
In spite of the benign appeal ance he believed these small foci were metastases 
Siegmund described a veiy similar case except that the secondary nodules 



Fjg 3 — Case 7 The tumor laj deep to the sartonus, semimembranosus and vastus 
mediahs muscles which have been dissected awaj to expose it At the right the cut 
surface of the tumor is shown 


appeared like liposarcomas He believed that both his own and Lubarsch’s 
cases were examples of multiple tumors and not metastasis foimation Some- 
what comparable cases have been recorded by Goormaghtigh, et al , who 
favor the metastasis hypothesis and by Martland, Gold, and Sternberg, all 
of whom preferred to believe that the tumors were independent Somewhat 
more frequent are instances in which a few more or less widely separated 
liposarcomas appear simultaneously or successively, and one must decide 
whether they are independent or represent metastases An excellent example 
IS Case 15 m the present senes, previously reported by Murray and Stout 
The first tumor appeared in the antecubital fossa and two and one-half years 
later a second tumor developed higher up in the arm In Case 32 there Avei e 
three entirely separate liposarcomas in the thigh, the popliteal space and in 
the pelVic retroperitoneal space In Case 7, following amputation foi a 
thigh liposarcoma, the patient died with tumors in the pelvis, back, gluteal 
region and cerebrum The cerebral tumor must have been a metastasis but 
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should one accept the othei three nodules as extensions, metastases or separate 
tumors^ Similar piobleins arise with legard to cases reported by Hosemann 
and Lang, Josephson and Westbeig, and Narr and Wells It seems to the 
writei that in the majority of the above quoted cases one is dealing probably 
V ith multiple independent tumors The question is of more than academic 
importance for it has some bearing on the choice of treatment 

The pieceding paragraph indicates that there are some cases in which 
apparent metastases may only be multiple tumors It should not be inter- 
preted as meaning that metastases never occur in cases of liposarcoma, for 
most certain!)' they do In addition to one example each by the five reporters 
of bone hposarcomas, unquestionable metastases are recorded by Daniel and 
Babes, Geschickter, Gncouroff, Harbitz, Jaffe, Lepoutre, Lifvendahl, Menne 
and Birge, Moreland and McNamara (2 cases), Nieuhuis, Seids and McGinnis 
(2 cases), Stich, Taussig, Vincent and Saiellart, Virchow (1857 1865), 

and Waldeyer To these may be added Cases 3, 6, 7, 9, 14, 16, 26, and 34 
From the data at hand, it is impossible to determine the relative frequency 
of metastases because there exists no series of consecutive cases followed 
over a long enough period to be of statistical significance The impression 
one gains from the liteiature is that metastases are less common than with 
other types of sarcoma since among 134 cases there are only 24 with 
metastases, and if one subtiacts the eight bone cases from the total then 
there are only 19 among 126 If one takes the Presbyterian Hospital cases, 
most of which have been followed, and excludes the last four which have 
occurred w'lthin the last two years, there remain 17 cases of w'luch six have 
showm metastases If Cases 2, 4 and ii are also subti acted because they 
represent examples of the w ell differentiated form of liposarcoma, often called 
myxolipoma or some comparable name, there are then six metastatic cases 
among a group of 14, or 40 per cent This figure is probably somewhere near 
the truth In 60 per cent of cases metastases lodge in the lungs or pleurae, 
in 25 per cent m the liver, after wdnch come bone marrow and central 
nervous system, wuth isolated examples of involvement of other scattered 
parts In no single acceptable case were there widespread metastases — a 
further argument against the acceptance of the cases of Lubarsch and Siegmund 
as ones of extensive metastasis rather than multiple tumors 

The gross characteristics of hposarcomas are quite varied but m general 
they form large bulk)', nodular, masses of apparently encapsulated tissue which 
IS always firmer than the adipose tissue of simple lipomas and runs a gamut 
of colors from orange to pale cream often with an admixture of reds caused 
by areas of increased vascularity or hemorrhage (Fig 3) Somewhat more 
than half of them are slimy and mucoid (Fig 4) These tumors not infre- 
quently have areas of normal yellow fat interspersed among the sarcomatous 
masses In a few tumors there are dense fibrous areas Occasional!)' degen- 
eration cysts may form but this is exceptional and even the colossal tumors 
usually remain solid throughout in spite of extensive areas of degeneration 
Secondary or local multiple nodules are probably quite frequent and account 
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for tlie many times which local recurrences manifest themselves after attempted 
excision 

The micioscopic features of liposarcomas are even more varied than the 
gross and unfortunately have given rise to a great variety of names which 
make for confusion and misconception Ewing (1935) gives us a basic 
separation of liposarcomas into two mam types One, the myxoliposarcoma, 
which IS vascular myxoid and lipoblastic, the other, the granular cell hpo- 
blastoma composed of cells lesembhng the foamy lipoblasts of brown fat 
With this recognition of two forms of lipoblasts, all who have had any degree 



Fig 4 — Case 12 Undifferentiated myxoid liposarcoma after its removal from 
within the gastrocnemius muscle The highlights of the cut surface at the right 
represent slimy mucoid material 

of experience with these tumors will agree but will demand further elucidation 
How, for instance, can one distinguish between what is so frequently 
called myxolipoma, fibromyxohpoma or some similar name and Ewing’s 
myxoliposarcoma^ The answer to this query is that one cannot, because, 
as Gncouroff has pointed out, the "lipoine enibi yonnaii e” or myxoid lipoma 
can behave like a malignant tumor by recurring and metastasizing He places 
them between simple lipomas and atypical liposarcomas Mucicarmme will 
stain the intercellular substance but never intracellular vacuoles which con- 
tain lipoid He points out that these tumors may have areas resembling 
fibrosarcomas poor m collagen as well as myxoid areas Jaffe also recognizes 

93 



ARTHUR PURDY STOUT Annah or Surgery 

January 1944 

these till ee different variants which he called respectively hpoblastomas, lipoma 
pseiidomyxomatodes and liposarcoina but he was apparently not aware 
that the fiist tumor foim might recur after excision and the second both 
recur and metastasi/e Moulonguet and Pollosson also have three divisions 
of hpoblastic sarcoma which they call lespectively malignant lipoma, lipo- 
blastic myxoid sarcoma and hpo- and fibroblastic sarcoma 

This attempt to divide the malignant fat-forming tumors into three separate 
and distinct groups is doomed to failure, however, because when one has a 
relatively large group to study, such as the 41 cases in the present collection, 
one finds that all of the cases are not pure types but that some of them are 
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Fig 5 — Embryonal fat from the subcutaneous layer of a 
supcrnuraerarj finger rcmoaed a few dajs after birth 


mixed This should have been anticipated, since it has already been pointed 
out by Schillei , and others, that a benign lipoma can change its characteristics 
and become a malignant tumor, and if one such mutation is possible, theo- 
retically any other change is possible As a matter of fact, all combinations 
of the above desciibed histologic types are found in different tumors of this 
series For example, both m)^xoid and round cell (adenoid) areas are found 
in diffeient paits of Cases 5, 8, 17, 22, 24, 28, and 29, combinations of myxoid 
and fibrosarcomatous aieas in Case 25, myxoid, round cell and fibro- 
sarcoma-like areas in Case 14, and areas of osseous and cartilaginous 
metaplasia in an otherwise myxoid tumor in Case 40 The fact that 
both myxoid and adenoid or round cell developments may be found in 
the same tumor seems to be an observation of some importance It indicates 
that there are probably not two separate and distinct ancestral lipoblasts, one 
of which forms ordinary adipose tissue and the other brown fat, but that 
the same ancestral cell 111 the primitive mesenchyme is capable of forming 
eithei or both— certainly. Figures ii and, 12 show that the two types can 
be so juxtaposed m the same tumor that one can hardly credit that they 
were formed by two different cell prototypes If this is true it should lead 
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r,, 0-Bro.n fat from the deep fatty t.ssues 
neck region of a male, age 41 
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Stained with scharlach R or sudan III, and usually a rather rich network of 
capillaries The whole mass is bound together by a loose meshwork of 
connective tissue which is generally, but not always, slimy and myxoid 
Sometimes this slimy mateiial can he tinted with mucicarmme and sometimes 
not This chaiacteristic picture is occasionally varied by the presence of 
moie 01 less dense fibioblastic tissue with well developed collagen and 
reticulm fibers The lipoblasts whether stellate- or spindle-shaped are rather 
small, regularly formed and, although such tumors may be enormous, it is 
almost impossible to detect any mitoses It is questionable whether such 
tumors evei metastaswe while they remain m this state of good differentiation 
Cases 2, 4, II, 19, 31, 36, 37 and 41 are examples 
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Tic 8 — Cise lo Undifferentiated mjxoid liposarcoraa The 
lipoblasts are bizarre iMtli lijpercliromatic nuclei The stroma of 
tins tumor is quite fibrous 

2 Poody DtffetenUatcd Myxoid Type This group resembles the first 
group, with the important difference that the lipoblasts are bizarre and often 
monstrous They grow to a large size with astonishingly variable nuclear 
formations and the misshapen nuclei are often hyperchromatic or pyknotic 
(Figs 8 and 9) As noted by Muiray and Stout, such cells are usually 
degeneration forms and incapable of reproduction m viUo The bizarre 
lipoblasts often dominate the picture and the amount of lipoid produced is 
correspondingly less Signet-ring forms are occasionally seen Completely 
differentiated adipose tissue is less or entirely absent and the number and 
arrangement of blood vessels so variable as to be no longer significant 
Fibrosarcomatous areas aie sometimes produced (Fig 14) This poorly 
differentiated type is definitely malignant, difficult to eradicate, and may 
metastasize It is represented m this series by Cases i, 6, 7, 9, 10, 12, 13, 15, 18, 
19, 20, 21, 23, 26, 30, 32, 33, 34, 35 , and 40 

3 Round Cell 01 Adenoid Type The characteristic lipoblast of this tumor 
type IS rounded with centrally placed nucleus and voluminous foamy cytoplasm, 
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the vacuoles of ^^hlch are filled with lipoid The cells are massed together 
in close approximation vith^only a delicate fibrous framework and an in- 
conspicuous blood supply (Figs lo, ii, and 12) In many such tumors 
the cells may leach an enormous size Jaffe measured them as large as 120 
microns and the cell illustiated in Figure 13 is 126 microns in length The 
hyperchromatic pj^knotic nuclear material indented by the vacuoles suggests 
that these are degeneiation forms These tumois are not myxoid Like the 
tumors of the second group they are difficult to eradicate and may metastasize 
Cases 3, 16, 27, 38 and 39 are examples of this group 



Fig 9 — Case 35 Undifferentiated myoid liposarcoma At the right are 
bizarre lipoblasts partl> filled with vacuoles in a mucoid stroma At the left, 
the lipoblasts are elongated, probably because there is little intercellular 
material and they tend to be compressed 

4 Mixed Gioitp These are the tumors composed of two or more elements 
of the preceding groups They, too, aie definitely malignant (Figs 10, ii, 
12, 14) Representatives are Cases 5, 8, 14, 17, 22, 24, 28 and 29 

Diagnosis of any tumor should be made with accuracy before it is treated 
Liposarcomas can be suspected clinically if they have reached a very large 
size and with some degree of ceitainty at exploration if in addition the tumor 
is both yellow and slimy But the, only proper procedure is biopsy before 
treatment, confirmed by immediate frozen section if possible, if not by 
paraffin section Progress in the treatment of soft part tumors will never 
be attained if this is not made a routine procedure instead of the all too 
common method of excising the whole tumor first and secondarily trying 
to carry out some further and more radical procedure if the growth proves 
to be malignant Liposarcomas have such distinctive histology that the only 
tumor with which they may easily be confused is the myxoma The myxoma 
has no lipoblasts and no fat is formed The differentiation between the two 
IS worth while because the myxoma, while it may continue to grow if not 
completely excised, never metastasizes, so far as this writer is aware 
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I'lG To — Cnse 24 Mixed nijxoid md round cell hposarcoma At the 
right a nijxoid area is shown resembling the embryonal {at shown in Figure 
S At the left is the junction between a myxoid and round cell area The 
rounded lipoblasts are honeycombed with tiny lipoid vacuoles 
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Pjg II Ctsc 8 Mixed m>xoid and round cell hposTrcoma At the 

left IS shown the solid mass of rounded lipoblasts At the right is the 
loose textured vascular myxoid portion of the tumor 
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Treatment of liposarcomas is piimanly surgical but it should be pointed 
out that some liposarcomas have proved to be definitely radiosensitive, and 
for this reason radiotherapy as a mode of treatment must not be neglected 
Ewing (1935) has recommended that it be used before any operation In 
Cases 12 and 15 of this senes it was used on relatively small recurrent 
nodules with success lasting seven years and five months in the former and 
h\o and one-half years in the latter Radiotherapy was used in six other 
Presbyterian Hospital cases either without any benefit or with only temporary 
effect It should be noted that the good results were obtained with rather 
small recurrent masses m easily accessible situations while the failures were 



Fig 12 — Cnse 8 Details from the lunctioii of the two cell 
types shown in Figure ii The rounded, finely vacuolated lipo 
blasts are intermingled with the stellate and elongated cells of the 
mjxoid area 

in larger and usually deeper tumors The details are recorded elsewhere 
in this paper Reports from other clinics are discouraging It was used 
postoperatively to prevent or because of recurrences by Moreland and 
McNamara in two cases, by De Renzi, Selman, and Seids and McGinnis in 
one case each, with complete failure Another case treated by Seids and 
McGinnis postoperatively w^as without recurrence at the end of one year, 
too short a time to be significant Siegmund treated some of the many 
tumors in his case with roentgenotherapy and repoited partial and temporary 
regression In spite of this, one should be encouraged to believe that since 
some success has been obtained at the Memorial Hospital and in this institution, 
this IS a form of treatment which should not be abandoned 

If a tumor is a well differentiated myxoid liposarcoma, one does not 
need to be as radical as for the other three groups, because the worst that may 
be expected is local recurrence Nevertheless, it wnll pay to treat even 
these tumors with respect and remove the entire capsule and the tissue 
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of *1 round cell hposarcoma showing 
gnnt lipobiasts The large cell in the center is 126 microns in 
length It IS probable that these huge cells are degenerate and 
incapable of reproduction 



Fig 14 — Case 14 Mixed myxoid and round cell hposarcoma At the 
right a rajxoid area iMth intermingled round cell lipobiasts At the left an 
area where the cells simulated the appearance and arrangement of a 
fibrosarcoma 

immediately outside of it because one can never be absolutely sure that the 
entire tumor is well differentiated, or that a recurrence may not be less 
well differentiated and more malignant The ease with which a second 
nodule may be overlooked is illustrated by Case 19 An apparently encapsulated 
tumor attached to the deep fascia was enucleated from the thigh with the 
diagnosis of lipoma When the microscope showed that it was a hposarcoma, 
the whole area was reexcised In the gross specimen, a second deeper entirely 
unsuspected nodule of similar type was discovered 
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Table I 

RECORD OR CASES* 


Case 



PRESB\TERIAN AND ALLIED HOSPITAL CASES 

Duration 

Before 

Diag 


No 

Se-t 

Age 

Site 

Mos 

Size — Cm 

Type 

Treatment 

Result 

1 

F 

65 

Lumbar 

? 

? 

Myxoid (undiff ) 

Excision 

? 

2 

F 

43 

Canal of 
Nuck 

5 

12 X 7 2 

Myxoid (diff ) 

Excision 

No recur 22 K years 

3 

M 

33 

Retropen- 3 

toneal (psoas- 
iliacus muse ) 

21 \ 17 + 

Round cell 

Partial excis- Died IS -f months Lung 
ion and liver metastases 

Radiotherapy 

4 

M 

38 

Back of neck 12 

7x6 

Myxoid (difl ) 

Excision 

No recur 1 7 years 

5 

F 

29 

Back 

120 

4x27 

Ms^oid (undiff ) Excision 
and round cell 

No recur Died 45 mos 
myocarditis 

6 

F 

60 

Omentum 

0 75 

"very 
large ’ 

Myxoid (undiff ) 

Biopsy 

Died postop Metas in 
liver and pleurae 

7 

M 

59 

Thigh 

6 

21 X 16 

Myxoid (undiff ) 

Biopsy 

Amputation 

Died 5 mos Metas to 
cerebrum Tumors in 

pelvis, back & gluteal 
regions 

8 

F 

55 

Thigh 

180 

21 X IS X 9 

Myxoid (undiff ) 
and round cell 

Excision 

Radiotherapy 

Recurred Died 42 mos 
postop 

9 

M 

40 

Scapular 

reg 

3 

IS X 13 

Myxoid (undiff ) 

Excision 
Biopsy recur 
Radiotherapy 

Died hemorrhage 7 mos 
postop Metas to lungs 
&. extension to axilla 

10 

M 

66 

Cheek 

24 

3x2x1 

Myxoid (undiff ) 

Excision 

No recur 15 mos postop 
died "heart disease" 

11 

M 

(colored) 

37 

Temporal 

reg 

96 

8x8x4 

Myxoid (diff ) 

Excision 

6 years 3 mos — no re- 
currence 

12 

F 

59 

Leg 

(gastrocn 
mus ) 

7 

12 5 X 6 

Myxoid (undiff ) 

Excision 
Radiotherapy 
of reputed 
recur 

Reputed local recur at 15 
mos 8 yrs , 8 mos after 
op no definite disease 

13 

F 

57 

Retro- 

peritoneal 

132 

42x22x 18 
(wt 28 lbs) 

Myxoid (undiff ) 

Biopsy 

Died postop No metas- 
tases 

14 

M 

32 

Thigh 

4 

15x11 

Myxoid (undiff ) Excision Died 67 mos after 1st 

with areas like Reexcision op with recur and lung 

fibrosarcoma and Radiotherapy metastases 
round cell 

IS 

M 

(colored) 

64 

Forearm 

5 

20 X 8 X 6 

Myxoid (undiff ) 

Excision Ex- 
cision of 2nd 
tumor Radio- 
therapy of re- 
cur 

2nd tumor in arm and 
recur in forearm after 30 
mos No evidence of 

tumor 60 mos after 1st 
op , 

16 

M 

74 

Gluteal 

6 

14 X 12 

Round cell 

Biopsy Died 6 mos — lung met 

Radiotherapy and intra-abdominal 
tumor 

17 

F 

52 

Thigh 

3 5 

16x 16 

Myxoid (undiff ) 
and round cell 

Biopsy 

Died 1 mo — hemorrhage 

18 

F 

75 

Perirenal 

12-1- 

15 X IS 

Myxoid (undiff ) 

Excision 

Nephrectomy 

Died 3 mos 

19 

F 

46 

Thigh 

3 

4 X 3 & 

2 7x15 

Myxoid (diff ) 

Excision in 2 
stages 

Recovered 

20 

M 

49 

Thigh (intra- 24 
muscular) 

27x18x11 Myxoid (undiff ) 
(wt 7 5 lbs ) 

Biopsy 

Excision 

Recovered 

21 

M 

86 

Retropen- 7 

toneal (above 
bladder) 

8x8 

Myxoid (undiff ) 
(within larger 
lipoma) 

Excision 

Reco\ ered 
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TAiirn I — (Coitlittucd) 
CAsrs rnoM other sources 






Duration 








Before 




Case 




Diag 





No 

Sex 

Age 

Site 

Mos 

Size — Cm 

Type 

Treatment 

Result 

22 

F 

Adult Arm 

? 

4x3x2 

Myxoid (undiff ) 

Excision 

? 







and round cell 



23 

r 

28 

Thigh 

? 

Unknown 

Myxoid (undiff ) 

Excision 

Local recur after 4 yrs 

24 

M 

50 ± Popliteal 

6 

16 X IS 

Myxoid (undiff ) 

Excision 

No recur after 4 years 




space 



and round cell 


25 

M 

? 

Forearm 

? 

Unknown 

Myxoid (undiff) Excision 
yyith areas like 

? 







fibrosarcoma 



26 

M 

60 

Popliteal 

24 

18 X 12 X 8 

Myxoid (undiff) 

Excision 

Died with met after 3 




space 




Radiotherapy 

vrs 2 mos 

27 

M 

62 

Inguinal 

2 

10 X 10 ± 

Round cell 

Partial excis 

? 

28 

r 

62 

Back 

3 

20 X 13 X 5 

Myxoid (undiff ) 
and round cell 

Excision 

7 

29 

M 

55 

Popliteal 

2 

12 5 X 10 X 

Myxoid (undiff ) 

Excision 

? 




space 


10 

and round cell 



30 

? 

? 

Leg 

? 

? 

Myxoid (undiff ) 

Excision 

? 

31 

M 

67 

Scrotum ca 

48± 

Large 

Myxoid (diff) 

Excision 

? 


nalS^pelMC 

rctropento- 

ncum 


32 M 54 (1) Thigh 144 (RetropcrU Mjxoid (undiff ) Excision of ? 





(2) Pop space 

Weighed 1- 

- 

all 3 





(3) Pelvic 
retroperito- 


2 kilos) 







ncum 






33 

? 

? 

Leg 

? 

8 5x8 

Myxoid (undiff ) 

Amputation 

7 

34 

F 

58 

Popliteal 

12 

16x9 

Myxoid (undiff ) 

Biopsy 

Died with metastases 




space 




Excision 


35 

M 

SO 

Axilla 

0 5 

12 X 12 

Myxoid (undiff ) 

Excision 

7 

36 

M 

Adult Cheek 

? 

3 2x2x1 8 Myxoid (diff ) 

Excision 

7 

37 

M 

S0± 

Lumbar 

? 

7 

Myxoid (diff ) 

Excision 

7 

38 

F 

18 

Gluteal 

6db 

8x7x6 

Round cell 

Excision 

Radiotherapy 

9 y ears no recurrence 

39 

M 

57 

Infraclavic- 
ular (also ca 
mammary 
gland) 

? 

7 

Round cell 

Excised 

7 

40 

M 

68 

Gluteal 

2 

19 X 13 X S 5 Myxoid (undiff ) 

Excised 

7 




(intra- 



(with bone S. car- 






muscular) 



tilage metaplasia) 



41 

F 

SO 

Orbit 

1 

7 

Myxoid (diff ) 

Excised 

7 


♦These cases have the following origins Case 22 from Vanderbilt Clinic New York Dr P R Turnure, 
Case 23 from Roosevelt Hospital, New York Dr W C White, Cases 24 and 25 from Lincoln Hospital, New 
York Dr Chester R Brown, Cases 26 28 30 31 35, 36 from the Nix Hospital Laboratory San Antonio 
Texas Dr A O Severance, Case 27 from the New York Postgraduate Hospital Dr M N Richter, Case 29 
from the Hospital for Ruptured and Crippled New York Dr H Pheasant, Case 32 from Ellis Fischel State 
Cancer Hospital Columbia Mo , Dr L V Ackerman, Case 34 from Cornwall Bridge Connecticut Dr W C 
Clarke Cases 37 and 41 from the Hospital of the University of Pennsylvania, Dr R C Horn, Case 38 from 
the Mather Hospital, Port Jefferson, L I Dr Ethel Trygstad. Case 39 from Bellevue Hospital New York 
Dr W G von Glahm, Case 40 from Vassar Bros Hospital Poughkeepsie, N Y , Dr Elizabeth Heath 
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DETAILS OF CASES TREATED WITH RADIOTHERAPY 

Case 3 — One month after operation six radiotherapy treatments were given in 
the course of two weeks Factors unknown No effect 

Case 8 — Immediately after operation eight treatments were given during a period 
of three and one-half months through anterior and postenoi 15 x 20 cm fields to thigh 
and hip, totalling 2300 r with the following factors 200 kv, 50 cm skin distance, 8 ma , 
1 86 mm cu + i mm al Sixteen months later after the tumor had reappeared, 16 
more treatments were given to 20 x 25 cm anterior and posterior thigh and hip 
fields, totalling 4800 r The factors were 195 kv, 50 cm skin distance, 8 ma , i 86 mm 
cu + I mm al Eight 3'ears before operation the original tumor had been treated 
elsewhere with roentgenotherapy without effect The treatment of the recurrence 
had no effect 

Case 9 — The tieatment given was to a laigc lapidlv growing local recurrence and 
axillary extension 2790 1 was first given to the recurrent mass Factors 200 kv, 
' 30 ma , 50 cm skin distance, filter mm silver and i mm of aluminum This caused 
some shrinkage Three months later, using the same factors, 1S60 r were given through 
anterior and posterior fields to the axilla This w’as supplemented after 3 months with 
4900 mg hrs of radium m 3 5 cm radium needles The effect w'as slight and probabl)’’ 
did not retard the fatal termination 

Case 12 — When a 2 3 x 2 cm mass appeared m the scar 15 months after excision 
this was assumed to be a recuirence This was treated through tw'o 8 x 10 cm fields, 
a total of 6000 r in 40 days was given Factors 200 kv, 25 ma , skin distance 50 cm 
filter 2 mm cu + 1 25 mm al This caused complete disappearance of the mass 
and It has not reappeared in the succeeding 7 jears and 5 months 

Case 14 — Roengenotherapy w'as begun after a recurrent tumor mass was excised 
W'lth resection of the sciatic nerve from the posterior thigh During a period of 5 months 
through tw'o 10 x 15 cm and one 8 x 12 cm fields a total of 9000 r was given Factors 

190 kv, 8 ma , 50 cm skin distance, 131 mm cu + i mm al filter One year after 

the termination of the first course theie was no local tumor in the thigh but a mass 
could be felt deep in the iliac fossa A second course w-as begun using three IS x IS cm 
fields in the thigh and hip regions It w'as continued for 3 months, and a total of 
9000 r was given with the followung factors 200 kv, 23 ma , 30 cm skin distance, 
filter 105 mm cu 4-123 mm al This did not pre\ent the tumor from persisting 
and slowly filling the pelvis Tw'o months after the termination of the second course 
a little more irradiation was given to the abdomen and pelvis, totalling 975 r All of 
this failed to check the progress of the disease to a fatal termination 

Case 15 — Details of radiotherapy given in paper by Murray and Stout 

Case 16 — The 1 oentgenotherapy given in this case represents treatment of the 
tumor begun 3 days after biopsy Three 10 x 15 cm fields w'ere used and a total of 

7000 r given in a period of 40 days The factors Avere 200 kv , 25 ma , skin distance 

30 cm , filter i mm cu 4 * i mm al The patient left the citv before anj more treatment 
could be given It did not check the progressive grow'th of the tumor and the rapid 
fatal termination 

Case 20 — ^This represents postoperative x>rophylactic radiotherapv Two 8 x 20 cm 
and two 10 x 20 cm fields w'ere used and a total of Sooo r gnen in a period of 54 dajs 
The factors w'ere 200 kv, 23 ma , 30 cm skin distance, filter i mm al 4 * i mm cu 
The case is too recent to have any significance 
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The principle of treatment foi all other liposarcomas should be radical 
surgery, if a cure is to be attempted Failures aie bound to occur, however, 
m some cases, such as the retropei itoneal tumors, because their situation 
makes complete removal impossible, and m others because there may be un- 
discovered multiple tumors In many cases this may not result in immediate 
death even with recurrence, because so many of these tumors progress 
slowly and fail to metastasize It would seem not worth while to attempt 
very extensive and shocking opeiations in the very old and infirm because 
the risk of operative death may be greater than the untoward results which 
may follow more conservative treatment of the tumor One cannot establish 
lilies to govein the treatment of ever}^ individual case, because the factors 
are so many and so varied One can only keep in mind the possibilities 
when treatment is planned 


SUMMARY 

A group of 41 cases of hposarcoma has been studied in connection with 
134 previously reported cases These tumors tend to form very large 
bulky masses, with a predilection foi the thigli and extraperitoneal tissues 
but with occasional appearance in many other regions as well They exhibit 
great variations in growth speed, the}' are sometimes multiple and the 
more malignant forms metastasize usually either to the lungs or liver 

Grossly, these tumors are frequently mottled with yellow because of 
their lipoid content and are often slimy from the formation of mucoid 
material Microscopically, they can be divided into one well differentiated, 
less malignant group, which simulates the appearance of ordinary embryonal 
fat and three other poorly differentiated more malignant groups resembling 
respectively atypical ordinal y embryonal fat, atypical brown fat with the 
foimation of rounded lipoblasts, and finall} a group showing both of these 
elements in combination Probably as a result of metaplasia these tumors 
can on occasion form other tissues such as reticulin and bone This versatility 
suggests that there are probably not separate embryonal stem cells for 
adipose tissue and brown fat but that both spring from a common ancestor 
segregated from the primitive mesenchyme 
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LYMPHOSARCOMA OF THE GASTRO-INTESTINAL TRACT 

REPORT OP TWENTY CASES 

Barton McSwain, M D , and John M Beal, M D 

New Yoiik, N Y 

FROM THE DEPARTMENT OF SURCER'i OF THE NEW ^ORK HOSPITAL AND 
CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK, N Y 

Twenty cases of lymphosarcoma of the gastro-mtestinal tract have been 
treated m the New York Hospital during the past nine years It is with the 
purpose of bringing out certain points in the treatment and presenting a 
follow-up study of these cases that this report is made 

No attempt at complete review of the literature will be made For more 
extensive reviews, reference may be made to articles by Ullman and Abes- 
house, Sugarbaker and 'Craven, Stout, and Madding and Walker Stout 
collected 19 cases of lymphosarcoma of the gastro-intestinal tract encountered 
over a period of 21 years (1915-1935) at the Presbyterian Hospital m New 
York He did not designate the site of occurrence of these tumors but stated 
that there were six five-year survivals Madding and Walker reported 41 
cases of lymphosarcoma of the stomach from the Mayo Clinic and concluded 
that the treatment should be surgical removal when possible, with roentgeno- 
therapy administered as an adjunct Abeshouse and Ullman, in 1932, com- 
piled from the literature reports of 126 cases of lymphosarcoma of the intestines 
and stated that of 109 in which the site of the lesion was recorded, 77 were in 
the small intestine (36 in the ileum) and 32 in the large intestine They 
found that lymphosarcoma was accompanied by metastases in practically every 
case The average duration of life was 19 months for 85 cases upon whom 
operation was undertaken , ten cases were alive and well five or more years 
after operation with no sign of recurrence McCann, in 1930, reported 32 
cases of lymphosarcoma of the stomach 

Raiford (1932) reported 88 cases of tumors of the small intestine of which 
21 were lymphoblastoma, one was from the duodenum, 18 the ileum and two 
from sites not determined Warren and Lulenski (1942) reported 15 cases of 
lymphosarcoma, 13 of which were subjected to surgery with two apparent 
five-year cures The average survival time was 2 5 years 

The relative frequency of lymphosarcoma in the esophagus, duodenum 
and appendix is attested by reviews such as those of Corner and Fairbanks, 
Friend, Crowthers, Goldstein, Libman and Eisenbrey Corner and Fairbanks, 
m 1904, collected from the literature 14 sarcomas of the esophagus, one a 
lymphosarcoma which is not described other than by diagnosis They also 
cite two instances of "sarcoma” of the appendix without further elucidation 
Friend reported 20 collected cases of sarcoma of the appendix , four of these, 
including his own case, showed the microscopic findings characteristic of lym- 
phosarcoma Four apparently authentic cases of lymphosarcoma of the duo- 
denum are cited by Crowther 
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Inadence — In 149469 admissions to the New York Hospital between 
1933 and 1942, 20 cases of lymphosarcoma of the gastro-intestmal tract were 
observed, the diagnosis in all of these being confirmed by microscopic exam- 
ination During the same nine-3^ear period 68 carcinomas of the esophagus, 
384 carcinomas of the stomach, 1 1 malignant lesions of the small intestine, and 
568 carcinomas of the large intestine and rectum were encountered By com- 
paring these figures to those which appear in Table I, the relative frequency 
of lymphosarcoma in our series may be seen It is an incidence of one case of 
lymphosarcoma to every 51 cases of carcinoma, or i 9 per cent of all malignant 
lesions of the gastro-intestinal tract This percentage is considerably higher 
than that of o 9 per cent given by Warren and Lulenski, who included in this 
figure their cases of Hodgkin’s disease 


Table I 


LOCATION OF LYMPHOSARCOMA IN THE CASTRO INTESTINAL TRACT 


Location 


No of Cases 


Esophagus 1 

Stomach 7 

Small intestine 3 

Jejunum 1 

Ileum 2 

AppenduN 2 

Large intestine 7 

Cecal region 2 

Transverse colon 1 

Sigmoid colon 1 

Rectum 3 


Total 


20 


In this senes there were 13 males and 7 females The ages ranged from 
4 5 to 71 years, 12 of the cases being between the ages of 40 and 60 (Table 
II) The average age was 43 2 years 


Table II 

AGE INCIDENCE OF LYMPHOSARCOMA 


No of Cases 
2 
1 
1 

4 
3 

5 
3 
1 

20 

CLINICAL MANIFESTATIONS AND PBEOPERATIVE DIAGNOSIS 

Esophagus ■ — The single case (Case i) of lymphosarcoma of the esophagus 
occurred in a 62-year-old woman, who was admitted complaining of vomiting 
for five months, during which time she had noted epigastric pain and burning 
and the sensation that food stuck m her chest She had lost 60 pounds m one 
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year, and had had one tarry stool There we. e no significant physical findings 
except evidence of marked loss of weight There was nothing in the clinral 
picture to distinguish this from any other malignant lesion of the lower end 
of the esophagus 

Laboiatoiy data other than roentgenologic were unremarkable Blood 
count and examinations of the stool for occult blood were negative 

Gastro-intestinal i oentgenologic series (Fig i) showed a filling defect 
m the caidia of the stomach, with narrowing and irregularity of the lower 
end of the esophagus and a penetrating defect of the lower border of the 
tumor Roentgenologic Diagnosis Carcinoma of esophagus 



Tic I — Cise i Roentgenognm showing filling defect m the cardia of the stomach, 
with narrowing and irregularity of the lower end of the esophagus and a penetrating 
defect of the lower border of the tumor 

tic 2 — Case 8 Roentgenogram showing extensive involvement of the stomach by 
tumor and typical whorl like formation along the lesser and greater curvatures in the 
region of the antrum 


Stomach — In this gioup of seven cases there were four females and 
three males, their ages varying fiom 43 to 65 The chief complaints elicited 
were weakness, pallor, anorexia, abdominal pain, “indigestion,” nausea and 
vomiting The duration of the symptoms varied from 2 5 weeks to 7 months 
Six of the seven patients had epigastric pain and five had had vomiting 
Three patiepts had noted tarry stools There was a history of loss of weight 
m five patients varying from 9 to 40 pounds Other symptoms were 
dysphagia, mass in the upper abdomen, and mass in the right axilla 

Physical examination showed five patients to be afebrile whije two 
had slight fever (38°-38 6° C ) The state of nutrition in four patients was 
good on admission but there was evidence of loss of weight in three Only 
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two had palpable lymph nodes (right axillary in Case 8 and cervical in 
Case 6) Abdominal examination in four showed the presence of an epi- 
gastric mass, 111 three the mass was slightly tender Rectal examination 
revealed an iiiegular, firm and nontender mass in the cul-de-sac of one patient 
Laboratory findings were of no value in arriving at an accurate diagnosis 
Four patients had model ate secondary anemia, the hemoglobin values being 
9 to 12 Gill , and the erythrocyte count 3 3 to 3 8 million The total leukocyte 
count was normal 111 all but one, in which it was 13,000, the differential count 
was normal 111 all cases No case of lymphocytosis was observed The stools 
w^ere guaiac-positive 111 five instances Gastric analysis was performed in 
SIX cases, in four there w^as no fasting fiee acid, and Case 4 had no free 
acid aftei the injection of histamine, the remainder had fiom 12 to 80 units 
of free acid 

Tw'o patients were subjected to gastroscopy In Case 3 a gianular area 
wuthout ulceration w^as seen on the lesser curvature, and m Case 4 the gastric 
w'all was stenosed and rimmed with tumor The impression m both was 
gastric carcinoma 

All patients had gastro-intestinal roentgenograms , a preoperative diagnosis 
of lymphosarcoma was made in one (Fig 2, Case 8) and gastric carcinoma 
in seven The location of the tumors was as follow'-s Pylorus, 5 (Cases 
3, 4, 5, 6 and 7) Entire stomach, i (Case 8) Greater curvature, i (Case 2) 
In one of the cases m which the lesion w'as found m the pyloius (Case 3), 
It also extended up the lesser curvature, w^here a large crater w^as observed 
In another patient w'lth a pyloric tumor (Case 7), a defective duodenal cap 
w^as demonstrated, this patient had an ulcer history of one yeai's duiation 
Small Intestine — ^The small intestine w^as the site of lymphosarcoma in 
three patients, all of wdioni w^ere males In one the lesion w^as in the jejunum 
and in the other tw'o in the ileum All patients had a history of abdominal 
pain, nausea and vomiting Two had manifestations of intestinal obstruction 
One patient had gross blood in the stool and two had tarry stools Only one 
patient had lost w'eight, m his case 30 pounds in three months 

Physical examination showed increased temperature (38°-39 6° C in 
Case 9) before operation in one , the others were afebrile All patients showed 
evidence of recent decrease in w^eight, although only one had given a history 
of loss of w'eight Two had palpable nodes in the cei vical, axillarj'- and inguinal 
regions Rectal examination was negative in all cases 

One patient had a marked secondary anemia (Case 10, hemoglobin 8 Gm , 
erythrocyte count 3 i million) , the other twm did not have anemia The wdnte 
cell and differential counts were normal in all three instances The stools of 
two patients were positive by the benzidine test (Cases 9 and 10) 

Roentgenologic studies w^ere made in only two patients One (Case 10) 
had a barium enema, which showed a normal colon A diagnosis of lympho- 
sarcoma W'as made m one patient (Case 9) by means of a gasti o-intestinal 
series, which showed dilatation of the second portion of the duodenum and 
proximal portion of the j’ejunum 
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Appendi i 1 here were two cases of lymphosarcoma involving the 
appendix, both weie females, and their ages were 39 and 47 years 

Their symptoms and physical findings were as follows One patient had 
had pain in the right lower quadrant of the abdomen for two days, with 
nausea and vomiting, and she gave a history of a similar episode six’ years 
pieviously The physical findings were typical of appendicitis Her tempera- 
ture w-as 39 8° C , she had diffuse rigidity in both lower quadrants and marked 
tenderness over McBurney s point No mass w'as palpated and no tenderness 
elicited on rectal examination 

The second patient had no symptoms referable to the gastro-intestinal tract 
She w'as admitted to the hospital for bleeding from a fibromyoma of the uterus 
A mass w'as palpable in the left adnexal region There were no other physical 
signs of significance 

Neither patient had palpable lymph nodes Neither roentgenologic studies 
nor stool examinations w'ere made 

Laige Intestine — Lymphosarcoma of the large intestine occurred in seven 
patients, all of whom were males with ages ranging from 45 to 65 years 
The sites were Cecum (involving appendix and terminal ileum), 2 Trans- 
verse colon, I Sigmoid colon, i Rectum, 3 

The chief complaints were abdominal pain, pruritus am, constipation, 
abdominal mass, and rectal bleeding The duration of symptoms vaiied 
from four weeks to four years Other symptoms were diarrhea, distention, 
and increased temperature One patient had had a duodenal ulcer for three 
years Abdominal pain was present in four cases, vomiting m only one, 
s)'mptoms of intestinal obstruction m one, bloody stools in three, and loss 
of from 9 to 25 pounds in weight in four 

Physical examination revealed that all patients w^ere afebrile on admis- 
sion Four showed evidences of loss of weight In only three patients were 
there palpable nodes, all of these being in the inguinal region Abdominal 
masses were palpable in three instances, epigastric in one, lower right 
quadrant in one, and lower left quadrant in the third Abdominal tenderness 
W'as present in four patients Rectal examination in five of the seven cases 
disclosed the presence of a mass, tw'o of the lesions appearing clinically to 
be rectal polypi 

Laboratory data showed the presence of secondary anemia in two cases 
(Cases 13 and 17— -hemoglobin 9 6 and 10 2 Gm , respectively) In one 
case (Case 17) there was a leukocytosis of 21,700, with 58 per cent lympho- 
cytes, this was the patient with a large inoperable tumor of the sigmoid, 
who later developed metastases in distant nodes In the other cases the 
total leukocyte and differential cell counts were within normal limits 

Proctoscopic examinations were made in five of the seven patients, and 
normal rectal mucosa was found in two In one, examination showed an 
ulcerated, fungating lesion 7 cm above the internal sphincter on the left 
rectal wall (Case 17), and in another, a reddened mass on the right wall 
2 X 3 cm m size, with a broad pedicle, and no ulceration (Case 20) Case 18 
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presented a 7-mm polypus anteriorly about 5 cm from the anus, and Case 19 
had four rectal polypi 

Barium enemas were given in five instances, and showed normal colons 
in two cases with rectal lesions. In two cases there were filling defects in 
the cecum, one (Fig 3) shoiving an intussusception of the terminal ileum into 
the ascending colon In one, a filling defect was demonstrated in the distal 
transverse colon (Fig 4) 10 cm proximal to which a second constricting lesion 
was seen The loentgenologic diagnosis was carcinoma m two, lymphosarcoma 
m one, and intussusception in one case 



Fig 3 — Case i2 Barium enema demonstrating intussusception of the terminal ileum 
into the ascending colon 

Fig 4 — Case i6 Roentgenogram showing defect in the distal trans\erse colon and 
a second constricting lesion proximal to it 

OPERATIVE FINDINGS AND THERAPY 

Seventeen operations weie performed upon 16 patients, excluding exploia- 
tory celiotomies and biopsies Abdominal explorations and biopsies were 
undertaken in four cases, excision of a lymph node for microscopic examina- 
tion once, and proctoscopy and biopsy once (Table III) 

Esophagus — ^At operation this tumor was found to involve the distal 
2 5 cm of the esophagus, extending to the cardia of the stomach, without 
demonstrable metastases to the liver or regional lymph nodes 

In this single case (Case i), exploratory celiotomy and ligation of the 
left gastric artery was done, followed five days later by resection of the 
lower esophagus and cardia of the stomach, with esophagogastrostomy by the 
thoracic approach 

Stomach — ^The mam regions of involvement by tumor at operation w'ere 
the lesser curvature in two cases, the greater curvature in twm cases, and 
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Tablc III 


Resections 


OITRATIVE IROCCDURES 


Gnstric resection 
Wedge resection 
Siibtottl resection 
Resection of jejunum 
Appcndicectomj 

Hvploration and ligation of left gastric artery 

Resection lower esophagus with csophagogastrostoiny 


EKcision of rectal poly pt 


Palhatu c 

Partial reduction of intussusception 

Ileo ileostomy 

Ilcocolostomy 

Cecostomy 


Diagnostic 

Lymph node biopsy 
Proctoscopy and biopsy 
Exploiatory celiotomy and biopsy 


Total 


Annals of Surgery 
January lSi4 


I 

5 

1 

2 
1 
1 

2 


1 

1 

1 

1 


] 

1 

4 

23 


the antrum and postenor wall m one In one case two thirds of the stomach 
was involved, with extension into the abdominal y\all In the remaining 
case, which was not explored — the diagnosis being made by supraclavicular 
lymph node biopsy — gastio-mtestinal senes showed involvement of the entire 
stomach 

In all cases but one the tumor was large and resection of at least two- 
thirds of the stomach ivas neccssarj'’ m four cases In none w^as the diagnosis 
of lymphosarcoma made at operation Involvement of the regional nodes 
w'as noted in four cases, absent in one, and not mentioned in one Liver 
metastases were not piesent 

One patient w'as subjected to excision of a supraclavicular Ij^mph node, 
one to a w^edge resection of tiie stomach, and the other five to subtotal gastric 
resections 

Jejitnuin — In this single case theie w'ere three separate lesions, 15 cm 
apart, wath partial obstuiction causing dilatation of the duodenum and proximal 
jejunum The opeiation perfoimed was a resection of the proximal 40 cm of 
jejunum, lemoval of mesenteric nodes, xvhich contained metastases, and lateral 
anastomosis 

Jlenm — In one case there Avas a tumor, 45 cm proximal to the ileocecal 
valve, obstructing the lumen and involving the mesenteric nodes An entero- 
enterostomy and biopsy of ljunph nodes rvas done 

In the second case the lesion laj m the terminal ileum, producing intestinal 
obstruction A palliative ileocolostomy was performed 

Appendix — In one case the appendix contained a wart-like swelling in 
its middle third, in the other no tumor was noted on gross inspection at 
operation Appendicectomy alone was performed in both instances 
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Laige Intestine — In one case the cecum, the appendix and the terminal 
ileum were involved in a hard, nodular mass causing intussusception of the 
terminal ileum extending as far as the descending colon Partial reduction 
of the intussusception was earned out, followed m seven weeks by an 
exploratory celiotomy which revealed that the lesion was inoperable and 
biopsy alone was performed Large retroperitoneal masses were found 
A second case, with involvement of the cecum, the appendix and the terminal 
ileum, had an appendicectomy and biopsy of lymph nodes 

Table IV 

SUMMARY OF RESULTS OPERATIVE AND ROENTGENOTHERAPY 

No of Follow-Up 



Cases 

Years 

Months 

Operative and Roentgenotherapj 




Living without recurrence 

2 



Case S 


1 


Case 9 


9 

S 

Living with recurrence 

1 



-'h^Case 3 


3 

5 

^^Case 4 

Case 6 

''3' 

1 

10 



10 

Case' V 



1 

Roentgenotherapy alone 




Living without recurrence 

2 



Case 10 


9 

6 

Case 20 


1 

8 

Living with recurrence 

1 



Case 17 


4 

2 

Dead 

3 



Case 11 


6 


Case 12 



4 

Case 16 

• 


2 

Not followed 

1 



Case 13 




Operation only 




Living without recurrence 

5 



Case 1 


2 

4 

Case 14 


4 

3 

Case IS 

’ 

2 

2 

Case 18 


2 

4 

Case 19 


2 

2 

Living with recurrence 

0 



Dead without recurrence 

S/Case 2 

1 

7 

2 

No treatment 

1 



Dead 

S/uase 8 



Vi 

Total 

20 



The transverse colon 

was the site of involvement in 

one case 

In the 


midportion there was an annular, freely movable tumor, 6 cm in length, with 
a second similar lesion 15 cm distal to the first, with infiltration of the gastro- 
colic ligament and metastases in the liver Biopsy only was feasible 

In the isolated instance in which the sigmoid was the site of lymphosar- 
coma, exploratory celiotom}^ revealed 12 cm of the sigmoid colon to be 
shrunken, indurated, and to contain palpable nodules, which vere biopsied 
Rectum — One case had four polypi 7 cm from the mucocutaneous junc- 
tion , another had a polypus about 2 cm above the internal sphincter, and the 
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third presented a 2 x 3 cm mass just above the internal sphincter In the 
first two patients excision of the rectal polypi was performed and a biopsy 
taken in the third 


ROENTGENOTHERAPY 

Thirteen of the 20 patients were given roentgenotherapy Two of these 
(Cases 12 and 16) tolerated radiation so poorly that it was discontinued 
before the outlined dosage could be given, both of these patients died of 
fulminating lymphosarcoma (Table IV) 


Table V 


Microscopic Pathologj 

MICROSCOPIC PATHOLOGY 

No of 
Cases 

Dead 

Alive with 
Recurrence 

Alive without 
Recurrence 

Reticulum cell sarcoma 

1 

0 

1 

0 

Large cell lymphosarcoma 

4 

3 (or 4*) 

?* 


Small cell limphosarcoma 

12 

4 

0 

8 

Giant follicle sarcoma 

3 

1 

1 

1 


*Case 13 not followed 


Six of the patients were subjected to resection of the tumor followed by 
prophylactic roentgenotherapy Case 7 died of postoperative hemorrhage 
33 days following gastric resection after having received 330 r through 
three upper abdominal portals Three patients received roentgenotherapy in 
addition to palliative procedures, four received roentgenotherapy alone and 
in SIX resection only was performed 

In all instances that tolerated the therapy the response to the roentgen-ray 
was good as far as the local lesion was concerned Palpable masses often 
melted away dramatically following irradiation One patient with involve- 
ment of the cecum received 700 r through four portals to the right abdominal 
mass, which diminished in size but rapidly became larger when the therapy 
had to be discontinued because the patient developed marked anemia and 
leukopenia 

In this small series of cases the prognosis was better in the small cell 
lymphosarcoma than in the other types of tumor (Table V) The roentgen- 
ray dosage varied considerably over the period of nine years but, in general, 
amounted to from 1400 to 2000 r directed at the region involved through Uvo 
to four portals 


PATHOLOGY 

Gross Pathology — In general, lymphosarcoma arises in the submucous 
layers of the intestinal tract and infiltrates the surrounding tissues Usually 
all of the layers of the intestinal tract except the serosa are invaded but in 
two cases there was extension through the serosal surface of the stomach 
and invasion of the anterior abdominal wall Involvement of regional nodes 
occurs frequently and was present in 12 cases in this series 

At operation, the gross appearance of lymphosarcoma differs sufficiently 
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Fig s — C ase 17 (Sigmoid) Photomicrograph showing enlarged lymph 
follicles characteristic of giant follicle Ijmphosarcoma (x 150) 

Fig 6 — Case i (Esophagus) Photomicrograph showing uniform small 
lymphocytes and scant stroma in a small cell 1} mphosarcoma (x 600) 

from that of carcinoma to be identified or suspected at operation The 
lymphosarcomatous mass usually is firm but softer than the hard consistency 
of carcinoma, it is friable, often rubbery and nodular, and the cut-surface 
resembles the whitish-grey homogenous appearance of lymphoid tissue 
Ulceration is frequent and occurred m at least five of the cases reported 

Microscopic Pathology — The tumors m this series were classified as 
(i) nodular lymphosarcoma, (2) small round cell lymphosarcoma, (3) large 
round cell lymphosarcoma, and (4) reticulum cell lymphosarcoma Nodular 
lymphosarcoma (giant folliculoma or Brill-Sj^mmer’s disease. Fig 5) is 
characterized by enlargement of the lymph follicles, composed of cells with 
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laige vesicular nuclei and showing numerous mitoses, they should not show 
phagocytosis The large and small cell lymphosarcomas (Figs 6, 7 and 8) 
both show disruption of the normal lymph node architecture, invasion of the 
capsule, numeious mitoses, with predominance, on the one hand, of the 



Fig 7 — Case i s (Appendix) Cross section of lumen filled with large 
lymphoid follicles which replace the mucosa and subraucosa of the appendix 
(X 10) 

large lymphoblast and, on the other, of the small lymphocyte Usually the 
struma is scanty Reticulum cell sarcoma (Fig 9) is recognized by the 
sheets of cells, often crescentic, tailed or polyhedral in shape, with large clear 
nuclei , by the loss of the normal lymph node architecture and the demonstra- 
tion of the characteristic reticulum fibers by special stains (notably the method 
of silver impregnation of Foot and Foot) 

The relation of histologic pattern to survival time is illustrated in 
Tables V and VI 

All cases were reviewed by Dr N C Foot, with the authors, and were 
verified by him as being lymphosarcoma of the groups as classified above 
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Fig S — Case g (Jejunum) Photomicrograph sho^\lng uniform large 
IjTnphoblasts with numerous mitoses and scant stroma (x 6oo) 

Fig 9 — Case 3 (Stomach) Photomicrograph of reticulum cell sarcoma 
demonstrating large reticulum cells with tailed and polyhedral cells (x 600) 


Discussion — Diagnosis A diagnosis of lymphosarcoma of the gastio- 
intestinal tract seldom is made before histologic examination, due to the fact 
that the signs and symptoms produced by this t3'pe of malignant growth are 
little different from those caused by other gastro-intestinal neoplasms 

Although there is nothing specific in the clinical manifestations of these 
patients which might lead to a diagnosis of lymphosarcoma, the appearance 
of the mass soon after the onset of symptoms is suggestne of this hpe of 
tumor, as is a large mass in a patient in good general condition 
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A roentgenologic diagnosis of lymphosarcoma was made in only three 
cases m this series It is difficult to differentiate lymphosarcoma by roent- 
genologic examination because the picture so closely resembles that of 
carcinoma , however, there are diagnostic points which suggest lymphosarcoma , 
le, (i) the large size of the lesion in relation to the short duration of 
symptoms,^'* and (2) the presence of whorl-hke defects m the barium outline 
(Figs 2 and 10) In the diagnosis of neoplasms of the colon, a double or 


I.- ,— „ , J , I t I. I 1 n .. j^ 



Fig 10— Case S Roentgenogram of stomach showing whorl like defects 
along the greater curvature 

an usually long mass is suggestive of lymphosarcoma Tuberculous colitis 
and regional colitis must be ruled out before this diagnosis is made When 
the above characteristics are present, the diagnosis of lymphosarcoma should 
be made, unfortunately, however, these roentgenologic findings often are 
absent and consequently the preoperative diagnosis usually is carcinoma 
Blood counts were throughout of no aid in diagnosis, the count having 
been unusual in only one case 
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RESULTS OP TREATMENT 

The sunnval of the patient is influenced more by the site and extent of 
the growth than by the histologic type of neoplasm or the age of the patient 
The prognosis largely depends upon whether the lymphosarcoma is localized 
and can be treated as an isolated lesion, or whether a general spread has 
occurred 

The SIX patients m w horn the lesion \\ as sufficiently localized to allow extir- 
pation, have sun’ued from t\\o to se^en }eais without receiving roentgeno- 
therapy The location of these tumors \\ as strikingly varied, involving as they 
did the esophagus, stomach, appendix and rectum However, m all six cases 
the tumor was m ell-localized and without apparent lymph node involvement 
One of these patients died latei of an unrelated condition, without evidence 
of recurrence 

Of the SIX patients tieated wnlh roentgenotherapy alone, only tw^o (Cases 
10 and 20 ) are without evidence of recuiience In tw'O cases (Cases 5 and 
9) resection of the lesion was followed b}^ irradiation without evidence of a 
return of tumor In four, resection followed by irradiation gave poor results 
In one case (Case 6) iriadiation was started five months after operation, 
obviously too late for maximum pi oplij lactic value. Case 16 tolerated the 
therapy so poorh that it W'as discontinued Case 4 had a large lesion originally 
and had recurrences imohing the left inguinal and iliac chains of nodes 
Still later she de\ eloped a large cutaneous mass in the left posterior thoracic 
region and shortly theicaftei she expired In general, the appearance of 
subcutaneous masses or nodules in lymphosarcoma is of grave prognostic 
significance In contradiction to reports by some obsen^ers^'"* the reticulum 
cell sarcoma in this series was quite radiosensitive The patient wdio had 
this type of tumor had had scveial recurrences over a period of three years, 
each time the tumor melted aw'ay rapidly aftei roentgenotherapy 

Nine patients are alne and without recurrence at present, their original 
tumors were located in the esophagus, stomach, jejunum, ileum, appendix 
(tw'o) and rectum (three) One case of lymphosarcoma of the stomach 
died seven years and two months after operation from hypertensive cardio- 
vascular disease, without evidence of recurrence 

summary 

A series of 20 cases of microscopically proven lymphosarcoma of the 
gastro-intestinal tract is presented — the lesion having arisen in all areas of 
the gastro-intestinal tract except the duodenum 

The clinical manifestations, laborator}’-, roentgenologic and operative find- 
ings are review^ed and the treatment by operation and irradiation described 

Cures of five or more years were obtained after roentgenotherapy alone in 
one case (Case 10), after surgical extirpation in one (Case 2), and after a 
combination of the two in one (Case 9) Nine cases (47 per cent of cases 
followed) are alive and well at present, wnthout evidence of recurrence from 
one year to nine years and five months since the diagnosis was established 
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The mortality at the present state of follow-up is 42 per cent (8 of the 19 
cases followed) From the time of establishment of the diagnosis in eight 
patients who died, the average duration of life was 24 months The average 
for the entile series (including those now alive) was 37 months The latter 
figure IS of little importance because of the short period of time which has 
elapsed in six patients since the establishment of the diagnosis 

CONCLUSIONS 

Lymphosarcoma may be found at any point in the gastro-mtestmal tract, 
including the appendix 

The preoperative diagnosis of lymphosarcoma of the gastro-mtestmal 
tract IS rarely made 

The prognosis is most favorable in instances suitable for complete extirpa- 
tion, and we think that resection should be undertaken, if technically possible, 
although m this small series of cases the duration of life was apparently 
shortei following a combination of resection and roentgenotherapy (ii 
months for three patients vho died, 33 months for six patients, including three 
still living) than after roentgenotherapy alone (26 months for three patients 
who died, 44 months for six patients, including three living) Roentgeno- 
therapy alone occasionally results in apparent cure 

Roentgenotherapy should be given in every case of lymphosarcoma of the 
gastro-mtestmal tract unless the operator and surgical pathologist are certain 
that the lesion has been completely eradicated Irradiation should be started 
as soon as the wound is healed and the patient is ambulatory 

We are indebted to Dr John L Sullivan and Dr Harold Temple of the Roent- 
genologic Department of the New York Hospital, and to Dr N C Foot of the Depart- 
ment of Surgical Pathology for their valuable suggestions and advice 
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REPORT OP TWO CASES 
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Hypertrophic pyloric stenosis of infancy is a well recognized dis- 
ease entity It is not fully appreciated, however, that the same condition 
may be found in adults as well Some one hundred odd cases of simple 
pyloric muscle hypertrophy in adults have been reported m the literature^ 
and, no doubt, numerous other unrecorded cases have been encountered 
Our sum total of knowledge regarding this peculiar condition as it occurs 
in adults is meager indeed The etiology of the disease is still obscure despite 
a host of speculative theories, the clinical features show a wide variation 
and there is no uniformity m the method of management For these reasons 
we considered it would be of value to report two cases of simple hypertrophic 
pyloric stenosis in adults which we have recently studied Not only do these 
cases serve to call attention to the condition, but they also are of interest 
because of the possibility in each that psychogenic factors played an important 
etio logic role 

CASE REPORTS 

Case 1 — M E P , white, male, age 39, first experienced inconsistent, dull, gnawing 
epigastric pain in 1937 This tended to appear about two hours after meals, was com- 
monly associated with vomiting, and was alleviated by the ingestion of milk or soda 
The initial episode lasted about one week and then spontaneously disappeared Subse- 
quently, there occurred similar attacks of some two to three weeks’ duration, the last 
of which was in 1940 Though married and with a daughter of about 15 years of 
age, his married life was unpleasant and disruptive His livelihood was earned from 
commissions made in his capacity as a traveling salesman In latter years he had 
acquired a mistress, and it became necessary for him to increase his earnings in order 
to support her as well as his family As a consequence, he redoubled his efforts at 
selling, tending to work harder, longer, and with greater zeal On several occasions 
when he was about to clinch an important sale he was conscious of becoming exceedingly 
tense and tremulous It was common for him at these times to experience epigastric 
pain entirely similar to that which had been recurring in attacks since 1937 

He performed his duties in the army without any digestive difficulty from the time 
of his induction in June, 1942, until early February, 1943 During the latter period 
epigastric distress reappeared along with vomiting and he was required to seek hos- 
pitalization After appropriate study a diagnosis of gastric ulcer was made and, on 
April I, I943i he was transferred to Tilton General Hospital 

On admission, he was ambulatory and in no acute distress Physical examination 
was essentially negative except for some epigastric tenderness Blood studies, including 
red and white cell counts, urea nitrogen, chlorides, total protein, albumin and globulin 
values were all within normal limits The Wassermann and Kahn tests were negative 
Fractional gastric analysis with an Ewald meal showed a maximum free acid of 8 
and a maximum total acidity of 30 clinical units, impairment in motor function of the 
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Fie 1 



Fic 2 

Fig I — Case i Roenteenogram showing narrowing of the pars pylonca 
Note smooth and regular contour of the stomach at the antral extremity of 
the narrowed area 

Fig 2 — Case i One of a serial roentgenogram showing, again, the 
marked narrowing of the pars pylonca Note regular straight folds indicating 
absence of mucosal involvement 
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stomach was indicated by some delay in emptying of the test meal Gastroscopy 
revealed a normal appearing mucosa Roentgenologic examination of the stomach and 
duodenum disclosed a persistent narrowing of the distal end of the stomach This 
area was tubular in character and peristalsis did not pass through it At the lower 
extremity of the narrowed area, on its lesser curvature side, was a persistent double 
incisura with an interposed teat-hke projection (Fig i) The walls of the antrum 
appeared thickened and could not be distended on forced filling Despite the narrowing 
and irregularity of the pars pylonca, the mucosa in this region appeared to be intact 
(Fig 2) The radiopaque meal reaaily passed through the pylorus and at the end 
of SIX hours the stomach was completelv empty These findings were interpreted as 
indicative of either a constricting type of malignant infiltration or a benign juxta- 
pjloric ulcer associated with spasm and cicatrization 



Fig 3 — Case i Histopathologic section of the gastroduodenal junc 
tion showing marked hjpertrophj of the musculans of the pars 
pjlorica 


On a rigid ulcer regimen the patient remained asymptomatic, and even gained some 
five pounds in weight However, roentgenologic reexamination after three weeks of 
this program showed no change in the appearance of the antrum In view of his 
age, the hypoacidity, and the roentgenologic findings, it was felt that malignant infiltra- 
tion could not be excluded other than by surgical exploration Accordingly, May 4, 
1943, a celiotomy was performed under general anesthesia The stomach was found to be 
normal except for moderate thickening and induration of the pars pylonca, the 
duodenum was normal, no enlarged lymph nodes were found, and no lesions indicative 
of metastatic malignancy could be identified in the liver or other adjacent structures 
Since a neoplasm of the stomach could not be definitely excluded on the basis of inspec- 
tion and palpation alone, a subtotal antecolic Polya-type of gastric resection was 
performed 

Histopathologic Examination ^Gioss “The specimen consists of the distal segment 
ol the stomach The pyloric ring measuies 5 cm in circumference and the line of section 
measures 15 cm in circumference The lesser curvature measures 4 5 cm and the 
greater curvature 9 cm There are large dilated veins seen on the serosa along the 
lesser curvature The mucosa along the lesser curvature, extending from the anterior 
to the posterior walls, appears granular, reddened, and thickened There are several 
small scattered mucosal hemorrhages The muscle in the pylorus shows considerable 
all dimensions It forms a wide, thick, garter-like band, which is 
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2 cm in ^\ldth and o6 cm m thickness The adjacent stomach musculature is also 
somewhat thickened The muscle bundles are translucent and glistening and are 
separated b\ white firm conncctne tissue 

"Micio^co{>tc Lxaminaiion J — Pylotus ^Marked congestion wuth small hemorrhages 
and some edema is present in the epithelium of the pjloric mucosa There is a large 
>abmucosaI hemorrhage ‘V cellular infiltration exists throughout the mucosa, the 
predominant cell being the plasma cell, but there are also a moderate number of eosinophils 
and pohniorphonuclcar leiikocjtcs There is some edema between the acini 

“E\animation of the pjloric musculature reveals it to be thickened (Fig 3) The 
smooth muscle forms a large wide oval area composed of bundles of muscle which 
have apparentlv undcigone both hvpcrplasia and hypertrophy There is a small amount 
01 connective tissue separating some of the muscle bundles, but the predominating 
tissue IS muscle 

"B — Granulat Aica 011 the Lisscr Cun'afttic The muscularis is moderately thick- 
ened In the mucosa, there is a marked congestion of capillaries along with a moderate 
number of polvmoriihonuclear Icukocvtcs and a few eosinophils Several lymphoid 
lolhcles are present the germinal centers of winch show' moderate hyperplasia The 
tissue m the s ibmucosa is edematous and of a loose areolar character Scattered 
throughout this area are numerous Ivmphocvtes and a few' polymorphonuclear leukocytes 
and eosinophils There is a marked congestion of the serosa with scattered hemorrhages 
111 the serosal fat A.n occasional small arterv' in the serosa shows marked obliterativ'C 
changes, some perivascular focal collections of lymphocytes are present 

"C — PrcpAorxc Rcqxoti Diftusc infiltrations of plasma cells with some polymor- 
phonuclear Icukocvtcs and eosinophils arc seen Some lymphoid follicles show hyper- 
plasia of the centers The submucosal tissue is loose and areolar 

"D — Distal Line of Resection The changes here are similar to those described in 
the above sections 

“Patholoqic Diaqnoses 1 Hypertrophic pyloric stenosis 2 Chrome gastritis, non- 
specific 3 Hvpcrtrophv of the musc’jlaris of the antrum, moderate” 

Subsequent Course — The postoperative course was without complication except 
for some pain and weakness in the left arm, which the patient attributed to intravenous 
therapv he had received This complaint afforded us further insight into the personality 
of the patient and will be described in more detail later Roentgenologic examination on 
June I, 1943, revealed no abnormalities in the remnant of the stomach or m the 
anastomotic area , the ostium functioned well, and at the end of three hours only a 
trace of the radiopaque meal remained in the stomach Fractional gastric analysis, 
June 2, 1943, showed an achlorhvdna both to an Evvald meal and to histamine Gastro- 
scopic examination, June 8, 1943, disclosed a patent gastrojejunostomy, without any 
evidence of mucosal changes in the remnant of the stomach The patient remained 
symptom-free and was discharged from the hospital, July i, 1943, in excellent condition 
Case 2 — ^J T O , white, male, age 37, was inducted into the army in January, 
1943 For many years he had been compelled to follow one type of employment during 
the day', and another by night in order to support his seven children and pay for the 
cost of institutional care for his wife, who was an inveterate drunkard and whose 
behavior was a constant source of embarrassment and concern to the patient He 
volunteered the information that abdominal distress would be experienced at times 
when his soc’al difficulties were particularlv' trying The discomfort was usually of very 
short duration and he gave it little thought In the early part of February I943> 
he began to experience regularly recurring, uppci abdominal discomfort characterized, 
in the main, by a sensation ot fullness after eating The postprandial distress varied 
in intensity, was intermittent, and was relieved by vomiting At times there was a 
burning sensation in the epigastrium associated with sour eructations These would be 
alleviated by' the ingestion of milk or aluminum hydroxide gel Symptoms recurred 
almost daily throughout March, being worse after the midday meal and two to three 
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hours after the evening meal His appetite remained good, but he had lost about 15 
pounds in weight There was no severe pam, hematemesis or melena Since the 
onset of his present illness it was apparent to him that his symptoms were decidedly 
aggravated by episodes of worry and strife In April, 1943, he was forced to seek 
medical aid despite his disinclination to do so Evidence was found of pyloric obstruc- 
tion and, May 21, 1943, he was transferred to Tilton General Hospital 

On admission, he was ambulatory and in no acute distress A moderate degree 
of undernourishment was apparent Enlargement of the stomach, with a loud succussion 
splash, could be elicited on abdominal examination, peristalsis was not visible and no 
masses could be felt Blood studies, including red and white cell counts, urea nitrogen, 
chlorides, carbon dioxide combining power, total protein and albumin and globulin values 
were all within normal limits The Wassermann and Kahn tests were both negative 
An o\ermght retention of food, witli a fasting residuum of 500 cc, was found in the 
stomach The free acid of the contents of the fasting stomach measured 25 and the 
total acidity 58 clinical units On fractional gastric analysis no free acid was exhibited 
m response to an Ew’ald meal, but after histamine a maximum free acid of 27 and a 
maximum total acidity of 55 clinical units was obtained Gastroscopic examination 
showed some distortion in the anatomic alignment of the distal antrum, the pjlorus 
could not be seen, and there w'as no evidence of gastritis Roentgenologic studies of 
the stomach and duodenum. Mi} 25, I943, d'sclosed an hjpotonic, slightly enlarged 
stomach The contents of the fasting stomach had been eiacuated b}’- tube just prior 
to the roentgenologic examination, yet nonopaque material w’as found in the stomach 
at the time of examination Tlie pylorus was markedly narrowed and in the pyloric 
canal a persistent niche was noted (Fig 4) A conspicuous finding was a marked 
indentation of the base of the duodena! bulb wdiich W'as accentuated even more in the 
compression films (Fig S) Six hours after its ingestion about 60 per cent of the 
opaque meal was still retained m the stomach The changes observed were interpreted 
as due to pjloric obstruction and thickening secondary to pyloric ulcer 

A rigidly enforced stomach-rest regimen w'as instituted After almost three weeks 
of this program the pjloric obstruction, both clinically and roentgenologically, was 
cssentiallj unchanged, even though the patient was rendered symptom-free The failure 
of the pjloric obstruction to show' anj satisfactory response to a rigid medical regimen 
during this period of time w-as fe't to warrant surgical intervention Accordingly 
June 14, 1943, a celiotomy W'as performed, under continuous spinal anesthesia The 
stomach W'as found to be a little dilated and at its pyloric extremity a firm thickening 
could be felt There w'as no evidence of ulcer scarring and no undue enlargement 
of the adjoining lymph nodes No metastatic lesions could be made out in the adjacent 
structures In view of the more or less complete obstruction, and since the nature of 
the pj'Ioric mass could not be determined w'lth certainty by inspection and palpation 
alone, a subtotal antecohe Polya-type of gastric resection was performed 

Histopathologic Evavnmtwn— Gross “The specimen consists of the distal portion 
of the stomach The serosa is congested It is difficult to force the small finger through 
the pylorus The mucosa of the antrum is coarsely granular and the rugal folds appear 
hypertrophic The mucosa of the pylorus is smooth and atrophic The pvloric muscle 
measures 2 x l cm On cross-section it appears to be increased in density The entire 
w'all of the stomach appears thickened 

“Micioscopic Evaimuatiou A — P^’Ioius The mucosa appears to be somewhat 
thicker than might normally be expected Numerous leukocytes are present in the 
interstitium and some of the glands are separated by this cellular deposit There are 
numerous lymphocytes and many plasma cells, occasional eosinophils and poljmor- 
phonuclear leukocytes are also seen There is some increased vascularity m the sub- 
mucosa Occasional thick-walled blood vessels are present The musculans is con- 
verted into a large broad band m which numerous bundles of smooth muscle are 
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Fig 4 — Case s Roentftenograra showing extreme narrow 
ing of the pars pylonca The contour of the stomach at the 
pro'^imal limit of the narrowed area is smooth and regular A 
“fleck” of barium is seen just proximal to the base of the 
duodenal cap Note invagination of the base of the duodenal 
bulb 

Fig 5 — Case 2 Roentgenogram taken with compression 
over the duodenal cap showing in striking fashion the smooth 
concave deformity in the base of the latter 
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present (Fig 6) These muscles have undergone both hypei trophy and hyperplasia 
Some collagenous connectnc tissue is picscnt between the muscle bundles 

“B—/iiitiuni jMucosal changes arc icvcalcd which aic similai to those described 
abo\c Occasional small lymphoid follicles arc seen m the mucosa The musculans 
mucosa is piommcnt Ihe submucosa shows an increased vascularity The musculans 
also seems to have undcigonc some hypcitroph3 and lijqieiplasia, but this is less marked 
than at tlie pyloric img 

“C — Body klucosal changes similai to those above described are seen However, 
there seems to be more edema m the mucosa and somewhat less cellularity The 
musculans is also somewhat increased in dimension 



i 

lie 6 — Case a Histopilliologic section of pastrodiiodemi 
jcnction Note striking diffeicncc in tJiickness of the nniscnlaris 
between tint of tlic pars p>lorica and that of the adjacent dno 
dciiiiin 


"Pathologic Diagnoses i Hjpcrti opine p3loric stenosis 2 Gastritis, chronic, non- 
specific 3 H3'pertrophy of the musculans of the antrum, moderate” 

Subsequent Course — The postoperative course was entirely uneventful and without 
complication Fractional gastric anabasis, July 7, 1943, disclosed an achlorhydtia both 
to an Ewald meal and to histamine Roentgenologic examination, July 8, 1943, showed 
no abnormalities in the remnant of the stomach or in the anastomotic area, at the end 
of three hours only about 10 per cent of the radiopaque meal was still in the stomach 
Gastroscopic examination, July 17, 1943, showed a patent gastrojejunostomy and mild 
superficial gastritis involving the mucosa immediately proximal to the stoma The 
patient remained asymptomatic and was discharged from the hospital, August 7, I943, 
after having gamed 12 pounds ,0 weight 

Comment — Hypertrophic pyloric stenosis as it is encountered in infants 
(Fig 8) exists, as a rule, in the absence of any other organic disease at 
or near the pylorus The discoveiy of gastritis or ulcei ought to exclude the 
diagnosis of simple pyloric muscle hypertrophy as the primary disease Yet, 
such lesions have been described as associates of simple pyloric muscle 
hypertrophy in adults In 60 per cent of the 81 cases repotted by Kiiklin 
and Harris,” organic lesions of the stomach or duodenum, cholecystitis, or 
appendiceal disease wei e found in addition to the pyloric muscle hypertrophy 
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Although gastioscopic examination piioi to opeiation in both oiii patients 
leiealed no imicosal abnoiin.ihlics, chionic gastiitis manifested pimcipally b}'^ 
infiltration b^ plasma and othei inflammatoiy cells, i\as found on histologic 
examination of the lesccted stomachs The piecise lelationship between 
the chionic gastiitis and the muscle thickening cannot be stated with ceitainty 
Chionic gastiitis ma) be accompanied In thickening of the pyloric musculature, 
but this IS not often lemaikable On the othei hand, the stenosis, particulaily 
the pronounced obstiuction seen m Case 2, concenably, could have resulted 
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Tic 7 — Histologic ^ppc•^r^nce of nornnl ^dult gastroduodenal 
junction Note thickness of antral and pjloric musculature in this 
area as compared with that in Figures 3 and 6 

Fig 8 — Histopathologic appearance of gastroduodenal junction 
111 a child with lij pertrophic pjloric stenosis (Courtesy of 
Dr Walter E Lee) 

in secondary inflammatoiy changes m the mucosa and submucosa of the 
stomach at and just pioximal to the stenotic aiea We feel it justifiable to 
assume, therefore, that the chronic gastritis found in our cases was not a 
significant etiologic factor 

From the standpoint of etiology and pathogenesis, the personality pattern 
that characterized each of our patients is of great importance Unfortunately, 
no detailed personality studies v ere made The available data, though meagei , 
were, neveitheless, suggestive Both individuals weie aggiessive, ambitious, 
and driving, and both weie beset by social and financial problems When 
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confronted by distiessmg situations which would be expected to arouse m 
any individual a natural leaction of concern and anxiety, both of them were 
conscious of somatic distiess The pending consummation of a sale or the 
chagiin and woiiy occasioned by the lesponsibility for a wife who was an 
habitual and mveteiate drunkard, are justifiable causes foi anxiety in anyone 
The fact that both our patients consciously experienced abdominal distress 
at such times suggests that they were each so constituted that their personality 
dysfunctionmg tended to express itself in a somatic derangement The latter 
IS fuither supported by the episode occurring in the period of convalescence 
of Case I He had received several intravenous injections of various types 
of fluids in the immediate postoperative period About one week after the 
last of these he complained of momentary, but severe, twinges of pain in the 
midsection of Ins left forearm He also described a constant burning pain 
just under the skin in a small cii cumscnbed area around the radial border of 
the midforearm The pain was precipitated by motion, complete extension 
of the elbow, and by pressure m the antecubital fossa In addition, his arm 
felt weak and he had no strength in his fist Thorough examination failed 
to reveal any objective evidence to indicate an organic nervous lesion and 
it was the neuropsychiatnst’s impression that the pain and weakness Avere 
explainable as psychogenic superimpositions A confident, reassuring man- 
ner AA'as adopted and it was pointed out to the patient that his discharge 
from the hospital could be effected only Avhen the pain and weakness m his 
arm had completely disappeared Within a day improvement Avas apparent, 
after a few days all pain and distress Avas gone and the arm Avas as strong 
as ever Proof is lacking, and no certain claim is made, but it is reason- 
able to hypothecate that prolonged and recurring pylorospasm associated Avith 
the personality malfunctionmgs in each of our patients may have eventuated, 
at long last, m a fixed hypertrophy and thickening of the pyloric and antial 
musculature The validity of this assumption remains to be determined 
The existence of a pathogenetic mechanism involving pylorospasm incident 
to peisonahty dysfunction Avhicli, in some cases, may result in a fixed hyper- 
trophy of the pyloric muscle is at least Avorthy of further consideration 
Through the use of extensive personality studies m other such cases, light 
may be shed on this interesting but insufficiently explored possibility 

Both our patients fall into that group of individuals Avith hypertrophic 
pyloric stenosis who, in middle or late life, present a comparatively brief 
ulcer-hke history occurring in conjunction with symptoms and signs of 
partial to complete pyloric obstruction In both instances our preoperative 
considerations favored an obstructing pyloric ulcer, but AAe Avere unable to 
exclude a malignant affection Avith absolute certainty Pyloric muscle hyper- 
trophy was considered among the diagnostic possibilities prior to operation, 
particularly because the narrowed antrum and pylorus Avith intact mucosa and 
the invaginated base of the duodenal cap Avere m keeping Avith the roentgeno- 
o-raphic signs described as distinctive for hypertrophy of the pyloric muscle in 
adults by Kirklin and Harris ^ The condition Avas dismissed from consideration, 
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ho\\c\ei, not only because we felt that it was exceedingly laie, but also 
because the loentgcnogiams sho\\ed additional iiiegulaiities in the antium 
winch tended to faA'Oi other inoic common lesions 

We elected to peifoim a subtotal gastiic resection m both our cases 
because of the identification at operation of a pyloiic mass, the precise nature 
of which we could not be certain In a number of the cases lecoided in the 
bteraturc as instances of Inpeitiophic pjdoiic stenosis in adults, the diagnosis 
was founded merch on the surgeon’s obsenations and W'as not supported by 
confirmatoiy biopsi eiidencc In such instances, simple gastio-entei ostomy, 
muscle-splitting, and kmdicd plastic opeiations weie undei taken In oui 
opinion, complete i chance foi diagnosis on the opeiative findings alone 
is a practice fi aught with dangei The inability to exclude a malignant 
growth 111 llic'^e cases justifies, w'e feel, gastiic lesection rather than a 
simple palliatne procedure eien though one may stiongly suspect that the 
tumor mass is composed onh of hjpeitrophied pyloiic muscle 

SUMMARY AKD CONCLUSIONS 

1 Hypertrophic pyloiic stenosis occuis in adults moie often than is 
generally suspected Two cases seen wntlim a period of tw^o months aie 
leported 

2 The sy mptom-pictuie may closely^ simulate that of peptic ulcer and may 
dcielop in middle life without any previous symptoms Pyloric obstiuction 
of Aanablc degree is a featuie 

3 Py lone muscle hy pci tropliyf in adults may be associated wuth histologic 
CMdence of chronic gastritis The exact relationship betw'een the chionic 
gastritis and the muscle thickening is uncertain 

4 The inability to exclude a malignant growTh justifies gastiic lesection 
as the procedure of choice 

5 There is suggestive evidence m the tw'o cases lepoited that prolonged 
and persistent pylorospasm associated wuth peisonality dysfunctionmg may 
have eventuated m hypei trophy of the pydoiic musculature 

We are indebted to Major Solomon Wemtraub and Captain Joseph Mendelof? 
for the histopathologic studies, to I^Iajor !Marston T Woodruff, Captain John D 
Osmond, and Lieutenant Frederick B Strauss for the roentgenologic examinations, 
and to Captain Earl Saxe for the neuropsychiatric evaluation of these patients 
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EXPERIENCES IN WAR SURGERY IN CHINA^ 

Major E Adolph, M C , U S A 

THIRD AUMI IAU\ SURGtCVL GROUP MEDICAL CORPS V S ARMV 

War sUKGi.KY must adapt itself to vanung conditions and those which 
picvail in one land ina}' difiei fiom those pievalent in anothei Thus, as 
pointed out by Prof Seyiuoin Bailing,^ conditions which obtained in the 
wars in South Afiica (1899-1902) and Abj'ssinia (1941-1942) apparently 
diffeied sufbcienlly fioin those iihich obtained in fighting in France and 
Belgium (1914-191S, 1939-1942) as to wairant a more conservative attitude 
tow'aid wound excision in the foimei as compared to the more radical attitude 
adopted foi the latter Nevei thelcss, much that w'e have expeiienced m w^ar 
suigery on both sides of the lines in several locations in North China (1938- 
1941 ) IS applicable m a measure to war surgery elsewliere , if not directly, 
at least mdiiectl}^ by contiast and comparison 

Pi copoatwe Measmes — We have reported the preopeiative measures, 
wdnch w^e employed, elsew'here " Briefly, these consisted m intravenous 
saline and glucose (used with disci etion, no blood nor plasma being available), 
lest, piotem-iich diet, ascoibic acid, sulfonamides, specific treatment for 
mteicuiient disease (particularly malaria), and the delimiting tourniquet 
The lattci consists of a veiy tight tourniquet applied to an extremity proximal 
to a gangienous aiea w'heie the patient’s condition is so grave that amputa- 
tion IS going to be requned eventually Our experience taught us that pre- 
operative prepaiation of the patient is very impoitant m w’ar surgery 
Cleansing and Excision of Wai Wounds — As to the geneial treatment 
of w'ai wounds, soap and watei eaily became our mainstay in cleaning up 
wai wmunds We felt it was fai more efficient than any othei antiseptic, 
legardless of color Although a bit messv, this w'as easily coped wuth, once 
GUI staff got used to it 

In the case of high velocity gunshot wounds, conservatism seemed w'ai- 
ranted, particulaily in the dry climate of North China We are inclined to 
consider the diyiiess of the climate with its abundance of sunshine as 
responsible for a piobablc reduction of the nunibei of pathogenic bacteria 
111 the clothing, on the skin and in the surrounding environment, for 
similar deductions on this basis have been made by Weddell'* We did 
not excise these wmunds, when perforating and uncomplicated, aside fioiii 
excising the skin about the wounds of entiy and exit 111 some instances 
A clean dressing w'as applied and the pai t immobilized Excision of badly 
contaminated wounds from bombs and the like, however, was done If 
seen within 12 boms (and sometimes even aftei the lapse of as much as 
24 hours), the devitah/ed and contaminated tissues, together with foreign 
bodies which weie leadily accessible, w'eie meticulously excised The 
wmuiids did well, pai ticulaily if supplemented with sulfonamide in adequate 

Submitted for publication August 13 . I943 

134 



\ nUiMJf 
Nnmbrr 1 


W \R SURGERY IN CHINA 


dosage In mouth ^\*c stalled using sulfanilamide tablets in Januaiy, 1938, 
when we leceived oui hist consignment of 3000 tablets Sulfonamide 
powdei. llowe^el. was not used loealh because it had not become available 
in sunicient quantity 

It ladical ticatmcnt is indicated, oui expeiience leads us to say it 
must be thoioughl} ladical Pailial excision of devitalized tissue leaves 
a good cultuie medium foi bacteiia to giow' in, a pnnciple wdiich is so 
strongl} emphasized by Tiucta''’ and otheis,*^ wdio have had extensive 
expel lencc in wai suigeix Fuitheimoie m doing the excision, it is impoitant 
that longitudinal and not tians\ci<=c (except in the case of tense fascia), 
incision of the cxticmities be made so as not to cut acioss nen'^es, aiteiies 
and \cins It is also to be boine in mind that the extiemity ivas piobably in 
.1 \cn dihcicnt position at the time the missile tiaveised it than the position 
It IS found in as it lies on the opeiating table This means that the tract 
lett b} the missile is found at diflcient le\els in the vaiious muscles and all 
of these must he sought out it a thoiough excision is to be accomplished 
In putting the emphasis on surgen being ladical, how^cvei, w^e distinctly 
do not mean that it is ncccssaiih mutilatnc Foi instance, we saw a fresh 
gunshot wound m a tcn-\cai-old bo\ which at fiist sight seemed to have 
completeh dcstio\cd the elbow joint Amputation was suggested to us 
Radical excision, howexci of devilah/cd tissue followed by piopei immo- 
bilization lesulted m the a\oidancc of gioss infection and the salvage of a 
functioning elbow joint Similaih badly infected elbows fiom gunshot 
wounds on moic than one occasion icsponded to late excision thiough a 
modcrateh infected opeiatne field and amputation did not become necessary 
Immohiltcalion of the lujuu'd Pait — Plaster encasements w'eie used to 
some extent and we became ven enthusiastic o\ei our lesults wnth plaster 
Our suppK of plastei was unfoitunately decidedly limited Neveitheless, 
m almost e^er^ case some form of immobilization foi lest of the pait w^as 
emploAcd We found the Chinese had good aitificeis to make Thomas 
splints which we used consideiabl)'', often wnth Knschnei wne tiaction 
There weie also good caipenteis who w'eie able to make splints wdnch con- 
formed fairl) well to the contoui of the pait We fiequently found, however, 
that OUI cases put up in wooden splints got manipulated by our staff entiiely 
too much, disturbing callus foimation and lighting up infection This is one 
big reason why we think the plastei encasement should supeisede the oidinary 
splint w'hen possible and we aie in accoid wnth Tiueta’s^ general pimciples 
of treatment of wai wmunds Avith plastei 

Along this line, we might mention a case of gunshot wmiind Avith com- 
pound fracture of the humeius which proved to be especially intractable A 
good lesult was finally obtained by inseition of Stemmann pins, twm in 
each of the tw'o fiagments, follow^ed by mcorpoiation of the pins in plastei 
after the bone ends had been freshened and approximated 

I'Ve had many gunshot wounds wdiich caused compound fracture of 
the femur We found that in most of oui fractures of the shaft of the femui, 
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healing took place even when the position of the fiagnients was not perfect 
What we became moie conceined about was that there should not be any 
shoitenmg in the length of the extiennty Kirschner wire traction of the 
lower fiagment of the femur, while the lower extremity lay m a Thomas 
ti action splint with the hinged knee attachment, produced good results in 
most of these cases 

lievwnhage pom ExUemihes — One of our complications of gunshot 
wounds of the extremities was hemoirhage These cases ahvays called for 
balanced judgment Often ligation of a mam artery w'as required The 
question, how^ever, as to how^ other complicating factors affected the issue, 
usually came up Immediate ligation sometimes puts in jeopardy the blood 
supply of an extiemity wdiereas postponement foi a few^ more days, ivhen 
feasible, insuies anastomoses that are more efficient in taking care of 
impaired circulation 

Several of our cases leqinred ligation, two of the femoral artery and 
one of the ulnai aiteiy If seen before infection sets m, it is of course 
possible to ligate the bleeder in ihe wound Our cases w^ere seen late, and 
in all, the hemoirhage could be conti oiled temporarily by local compression 
Our experience taught us, houevei, that these patients must be w'atched 
as carefully as a patient undei an anesthetic, wnth a tourniquet already on 
the bed under the extremity leady to be applied Even then, procrastination 
cannot be indulged m too liberally lest the patient become exsanguinated 
Again, w^e encountered hemoirhage in a seveiely infected knee m our 
group of 33 casualties referred to elsewdiere ^ Maggots may have been respon- 
sible for clearing aw'ay necrotic tissue from the popliteal space so rapidly that 
the thrombotic W'all m and about the vessels w’as loosened, although w'e 
are awaie of this happening frequently in the absence of maggots We 
W'cre faced wnth exhaustion wdnch precluded early opeiation, hemoirhage 
wdiich had produced an appieciable anemia and infection of the knee joint 
wffiich could scarcely be oveicome wnth an impaired blood supply An 
attendant stayed by the bed for several days wnth a tourniquet, ready to 
apply It piomptly on the first indication of hemonhage After building the 
patient up steadily foi a w^eek or so, one of our Chinese male nurses gave 
him some blood and w^e sticcessfullv amputated in the midthigh 

Am pKfaf 1011s— Amputations, unfortunately, weie necessary in a numbei 
of cases, but the use of sulfonamides did materially lessen the number of 
cases m'which it became necessary to perform them In our last year w'e 
petfoimed approximately 20 amputations out of perhaps a total of about 
200 severe w^ar wounds of the extiemities wdiich w^e saw' (This is a rough 
estimate for our lecords are in enemy hands and hence unavailable ) 

In general, we found that wheie there was the slightest doubt m oiu 
mind as to wffiether amputation w'as indicated, it w'as best not to amputate, 
as sulfonamides usually turned the scales m favor of the patient m these 
cases The question that caused more concern early m our experience w'as 
not so much whether to amputate, as when and wffiere, te, at what level 
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The latlei beuiinc nioic and more cleai to us as our experience giew One 
of the most nnpoitant factois m deteiminmg this was the type of pros- 
thesis A\hich ^^as available Foitunatcly, in our eaily career in China (1931) 
ve had amputated the leg of a brother of an excellent Chinese Carpenter 
The carpentei became gicatly inteiested in making wooden legs and the 
two hi others between them made many ingenious impiovements throughout 
the nine }ears he w'as undei our observation The appliance did not 
equal our modem occidental ones but it w'as, nevertheless, good and within 
the financial icsouices of our patients as w'ell as being obtainable in a 
blockaded countiw' The majoiity of our amputations (as m the above case) 
were just bclow^ the knee and a bent-knee appliance w^as used We do not 
think this IS to be lecommended wdiere modern appliances are available, but 
it does sen'c to emphasize tlie fact that the amputation site must be adapted 
to the tjpe of appliance that w'lll be available to the patient later on, as 
artificial limb makeis differ considerabl}’’ in their ideas and products 

]\Iany of our amputations w^eie of the flap type We were fortunate 
in being m a place wdiere we could follow these along The tightness of 
closure could be Aaried according to oui conception of w'hether or not they 
w ere likeK’' to become infected Almost all of them w^ere given sulfanilamide 
by mouth As a matter of fact comparatively few of our clean amputations 
became infected Obiiously this policy of closure cannot be adopted every- 
wdiere in war surgery as widely diffeiing circumstances alter the situation 
tremendously We did, however, ahvays immobilize and elevate our ampu- 
tation stumps and w'e regard this as important 

Fiaclwcs of Eriiemiiies Due fo JVm Wounds — One of our gunshot 
wounds of the thigh proved especiall)’- unique Immobilization pioduced 
healing apparently per pumam so far as external appearances w^ere con- 
cerned Roentgenograms, how'ever, show'ed that the missile, wdiich w^as still 
present, had carried wnth it into the adductor muscles comminuted bone, 
representing about tw^o inches of the middle portion of the femui together 
wnth Its periosteum Ti action simply served to exaggerate the gap between 
the mam bone fragments whereas lelaxation of traction interposed soft 
tissue After an interval of several months, w'e performed an open operation 
The patient objected to a tibial graft Accoidingly, the missile and its satellite 
bone fragments w^ere excised The bone ends w^ere then freshened and the 
bone fragments, wdiich had to be broken up to extract the bullet buried 
within them, were put back, depositing them betw^een the bone ends The 
low^er extremity and the pelvis w'ere placed in a plaster spica for seveial 
months and firm bony union resulted wnthout too much shortening 

Nonunion w'as a rather unusual complication of our fractures due to 
war injuries The complication most frequently seen w^as persistent sinus 
or sinuses due to retained foreign bodies and sequestra We found that 
in the type of cases of wdiich w^e saw most, namely, the casualty that came 
to us several days aftei injury, it was usually best to let the fractured 
bones unite firmly and then go in and operate very radically For instance, 
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m d case of gunshot wound of the midtlngh with fiactine of the fennn, the 
Jonc \\as allowed to heal firml}'- A persistent narrow^ sinus to the medial 
as])ect of the thigh remained Roentgenograms show^ed large sequestra pos- 
terior to the femur TJie nanow^ sinus w'as slightly widened so as to admit 
two fingers light down to the bone, carefully avoiding injury to the neighbor- 
ing vessels Then a long longitudinal incision w'as made posterolaterally, 
exjiosmg the sequestra wndely and removing them completely undei direct 
Msion This incision w-as decidedly radical and was planned so that healing 
would stait fiom the depths of the w'ound and take place gradually as 
jiacking W'as extruded This long w'ound was packed w'lde open with vaselmed 
gau/e and a wick of ^aschned gau/e was put into the w'ldened medial opening, 
following which the part was immobihred With such treatment w'e found 
that most of oui extremity wounds healed w'lth no further complication 

Gunshot Wounds of the Pelv.s — Gunshot w'ounds of the pelvis presented 
a moie serious problem The osteom3'elitis that developed here w'as not so 
easily treated as that of the extremities As w'e look back at these cases 
we feel that probably our failure lay in not opening up w'ldel)', cleaning away 
sequestra fully, and packing them thoroughly enough In any case, osteo- 
myelitis of the pelvis piesents a serious problem, especially m view' of the 
contiguity of contamination from body excretions and the type of bone 
involved In one of our gunsbot wounds, the bony sequestra from the pelvis 
weic earned through the bladder into the abdomen and deposited there 
Primary suture of the bladder was successful in restoring normal bladder 
function, but the bon}' sequestra w'ere not discovered until some w'eeks later 
when the omentum wdiich had w'rapped itself around them, delivered them 
at the w'Ound of exit, w'here it w'as possible to extract them by a very minor 
procedure 

Gunshot JFoiind? of the Abdomen — If theie is indication of a penetrating 
wound of the abdomen, our experience taught us it is really advisable to 
explore the abdomen promptly, providing one has the time and place avail- 
able to do it Often seemingly innocuous wounds of the liver result m fatal 
hemorrhage w'hich is appieciated too late, while perforations of the intestine 
must be closed early to avoid continuous pentoneal contamination Our 
lesults in this category were frankly bad We sav a case of fatal hemoirhage 
from a gunshot wound of the liver which we believe could have been arrested 
if W'e had not adopted the policy of w'atchful w'aiting Our peiforated intes- 
tine cases, on the othei hand, w'C felt did not do so well paitly because we 
got them too late Furtheimore, w'e aie inclined to feel that in some we 
wasted too much time in doing a two-lavei closuie of the bowel In view of 
the serious condition of these patients, we aie inclined to recommend closure 
W'lth a single layei of carefully approximated silk or cotton suture 

In one case we failed to find the wound of exit from the stomach, 
figuring at the time, that the bullet, which we found lying free in the abdomen 
had merely penetiated the anterioi wall of the stomach through w'hich it 
had subsequently been extruded, and had not penetrated through both walls 
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of the bloniaeli Ihe biihbcqucnt clinical course leads us to think that a more 
careful scaich b\ cxposuic of the posteiioi uall of the caidiac end of the 
stomach would doubtless lunc disclosed a \vound of exit Incidentally, the 
old rule-of-thumb we found was a good one, namely, that gunshot w'ounds of 
the gasti o-mtcstinal tiact occui m even mimbeis, -i e , one of entrance and 
one of exit 

C/n IfoHiu/s — As to exploiation of chest w^ounds, the cases w^e saw 
in which this might ha\e been done to advantage weie seen undei conditions 
wheic oui operating facilities did not wan ant it. and this, w^e think, is an 
important matter A chest exploiation cannot be undei taken without an 
expel t anesthetist On the other hand, the sucking w'ound of the chest, wdiich 
lealh iiia\ repieseiit a faiily seiious situation, we found w^e could take caie 
of with the simplest of tacihties 

Chinese soldiers in cnilian clothes had made a laid on the city wheie 
we were stationed The Tajianese, ni an endeavoi to round them up, 
issued restrictions against any one giving lodging to wmunded Chinese 
This meant we could not let these casualties come under our loof without 
incurring the displeasuic of the Japanese whose piotection we then enjoyed 
Well do I remember under these ciicumstances opeiatmg in our front comt- 
lard under the open «:k\ upon a Chinese soldier with one of these sucking 
wounds from a baionct stab We simply injected a little local anesthesia, 
put in a few silk sutures strapped the chest tightly wnth adhesive, and sent 
the man on his wax He lepoited latei to the clinic as directed, and made 
a good recox ery 

!Manx of otii gunshot xxounds of the chest lesponded to simple rest in 
bed and sulfonamide bx mouth Unless theie xvas obvious bemoirhage or 
infection xxc felt that it xxas best to leax^e bullets which had lodged in 
the lungs or mediastinum stiictU alone 

In cases of infection it was usually possible to deal with a xvell-localized 
empxema by simple iib icsection and drainage In cases of hemothorax, 
frequent aspiration should be done as long as blood accumulates so as to 
remove a potent culture medium When seen eaily, xxe found that auto- 
transfiision of the aspiiated blood was decidedlx" beneficial, but xve w'-ould 
emphasize that theic is giave danger of transfusing infected blood after 24 
hours haxe elapsed, and there ought alxxays be a bactenologic check on it 
Sometimes there is no way of stopping hemoiihage aside fiom exploiation 
and hgation of the bleedei This should not be delayed too long, paiticulaily 
xxhen a closure of the chest xx'all has bioken doxvn under the pressure of 
increasing hemothoi ax 

Head — Oidinaiy bullet xvoiinds of the head, we usually were 

able to leave alone wnthout iinfoitunate lesults Roentgenograms ordinarily 
would shoxv the bullet safely couched in some aiea of the brain xvhere non- 
intervention xxmiild probably cause less damage than its lemoval We en- 
countered one case of middle meningeal artery hemorrhage which xve might 
have saved if xve had diagnosed it earlier The patient had a bullet fired 
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quite dose to bis temple and the geneial contusion of the biain was possibly 
as great a factoi m his lapid demise as the actual hemorrhage 

Aiiothei of our patients had a severe injury of the head of a rather different 
tjpe Banditry ^^as rife m the district surrounding our hospital after the 
Japanese had taken over the city Early one morning a bandit came to a 
farmhouse, where all the members of the household submitted to his demands 
except the farmer’s wife She was of low mentality and resisted The 
bandit picked up the meat cleaver and proceeded to hack away at the vault of 
her cranium When she arrived at our hospital, a mass of hair, bones, gray 
matter and skin piescnted itself over the left frontoparietal region Persistent 
cleansing with soap and ivater and phj^siologic saline, cutting and shaving of 
hair, excision of dcvitah/ed skin, removal of bone fragments which had become 
detached from the pencramum, and cutting aivay of contaminated and ap- 
paiently supeifluous gray matter, permitted of closure of the scalp Healing 
pet pi imam followed, and her lelatives and friends all insisted that she w^as 
greatly improved mentally after our operation > 

Sulfonamide Tieaimcnt fot Etystpelas and Gas Gangtene — Excessive 
handling, together wnth improper original toilet because of being seen too 
late, seemed responsible for the production of erj^sipelas in some of our 
burn cases One of these came dowm with a fulminating attack of erysipelas 
which progressed piomptly into coma Five hundred cubic centimeters of 
a solution of one-half per cent sulfanilamide in physiologic saline was 
administered intravenousl)’’, follow'ed b}'- 200 cc every four to six hours, 
wuth most giatifying lesults 

Similar administration of sulfanilamide w^as also resorted to in our 
gas gangrene cases ^ Immediate amputation had been disappointing in our 
eailier cases In our later cases, amputation w^as postponed until after 
the acute phase had w^ell subsided In fact, it did not ahvays prove necessary 
Despite the fact that we did not have antitoxic serum for gas gangrene 
available, w^e succeeded m carrying our last four cases through on sulfa- 
nilamide therapy, the first day intravenously and on subsequent days orally, 
to a successful issue, although on the first two or three days they were very 
toxic These cases leceived no local treatment aside from establishment of 
drainage in the simplest manner, changes of dressings and immobilization, as 
indicated An unfortunate cross-infection into a fresh amputation m the 
hospital convinced us of the high infectivity of the discharges from 
these w^ounds 

Tieatment of Tetanus— -Teta.n\is was encountered paiticularly in badly 
contaminated cases wJnch did not receive proper early treatment One case 
stands out in our mind, of a man w^ho had been reduced by the circumstances 
of w^ar to scavenging m order to eke out a living for his wife and himself 
far away from their original home, wdnch the Japanese had burned down 
at the same time that they had brutally slam their children Unwittingly 
he picked up a hand gienade and tried to pry it open The greater part of 
his hand w^as blown off, and he received no treatment until he came to us 
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soine clji) s Jntci \\itl3 cl ncciosiiig uouiid We piescnbed hot nicignesium sul- 
phate soaks and ‘^odiuin h)pochlontc ^^et diessings, also giving a prophylactic 
injection of 3000 mtcinational units of tetanus antitoxin He shoitly developed 
tetanus fioni ^\lnch he did not iccovei As we look back on this case, 
amputation in the midfoie.uin might Ime saved his life even after he de- 
\ eloped the first symptoms of tetanus 

Another case of tetanus developed in a Chinese faiinei whom, togethei 
with all the \oung men of his Milage (about 40 in all), the Japanese had 
caplin ed and bound in a kneeling postuie, lined up wuth his fellow^-villageis 
m a dry rnei bed Foity Japanese soldieis took then position along the 
bank and each one was oideied to file one sliot at Ins respective taiget The 
soldieis were then told to imcstigate how successful they had been in killing 
their targets Those wlio had been unsuccessful, picked up large stones 
from the rnei bed and hashed 111 the skulls of then victims Our patient 
had a tcr\ copious hcmoiihagc fioni his light femoial vessels and was 
thought to be dead Accoidingh he w^as left Aftei about tw^o hours, he 
leMxed suflicicntK to diag himself to his home neaiby w'heie he lemained 
until he started to dciclop s\inptoms of tetanus He w^as then bi ought 
to us and we found .i suppuiatmg pocketed w'ound of the thigh We debrided 
the wound , i r . established thoiough dependent diamage, removing all foreign 
bodies and loose necrotic tissue .Vboiit 40,000 international units of anti- 
tetanic serum wcic gn cn intia\enously He was also given an intiaspnial 
injection of 25 per cent magnesium sulphate (7 cc ) accoidmg to the technic 
outlined b\ Beckman ” Thoiough iclaxation was pioduced to such an extent 
that respirator} anest ensued Calcium chloiide intravenously seemed to 
ha\e little effect in countei acting this, despite Beckman’s claim for this as 
an antidote Artificial respiration was earned out on him for 16 houis after 
which he started breathing spontaneously He experienced no furthei con- 
vulsions and made a full lecovery Trueta’s^ views on the beneficial effects 
of immobilization resulting fiom muscular lelaxation in this condition are 
interesting in the light of this experience We feel more strongly than ever 
that elimination of the nidus of infection, even after the development of 
clinical tetanus, is definitely indicated, although w^e aie aw^are of disagreement 
on this subject 

Methods of Anesthesia — As regaids methods of anesthesia, we found 
that the simplest serv^ed us best undei the circumstances Local anesthesia 
w ith novocain w as utilized in many of oui minor casualties Open drop-ether 
V as Used extensively Intiavenous evipal w^as also used in a few instances 
Spinal anesthesia and brachial bloclc were employed a great deal, but mostty 
for cases upon wdiich w'e weie operating a matter of days after injury, where 
the reaction was favorable ^Ve feel that brachial block and spinal anesthesia 
m particular are best reseiwed for cases wdnch are not suffering from shock 
immediately following w'ar trauma 

Uhhzahon of Roenfgenogi aphy —As to the use of roentgenography, earlier 
in the war we had the advantage of obtaining good films, but during the last 
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yea! or so, ue ^^ele \soiking in a place ^^hele the Chinese gueullas blew up 
the cicctnc powci plant (Deceinbei, 1939) Subsequent to this, oui electnc 
powei was only sufficient fot the use of the fluoioscope, and that at only 
ceitain times of the day We got into the habit of tracing the outline of a 
lluoroscoiDic shadou on tianspaient paper superimposed on the screen We 
hung up these tiacings in (he opeiating loom and found them very useful 
guides as e opei ated, foi usuail}'^ the pieces of metal or bony sequestra show ed 
up in sharp relief in 1 elation to the intact bone and soft tissues 

Special Suigical Pioblems — Wai siirger}'- ahvays is fascinating because 
each case piesents a new problem or combination of problems Not only is 
theie a multiplicity of missiles, but of the anatomic parts in which they 
locate and of the directions they take in the human body in its varied 
contortions This makes an infinite mimbci of combinations possible 
Neveitheless, it seems to be the case eveiywhere, and oui experience w^as 
no exception, that w’ounds of the extremities aie decidedly in the majority 
Doubtless many of the w'ounds of other regions aie not so geneially amenable 
to treatment and piove fatal even before seen by the suigeon Then too, it 
must be realized that the extremities present a large surface area for encounter- 
ing missiles out of all propoition to then comparative w^eight 

One of our unique pioblems was a gunshot w^ound of the perineum in 
which the bullet lodged in the lumen of the bulbous and low^er membranous 
urethra Ow’ing to the contamination of tlie uiethra together with the 
scorching of the suriounding tissues, it became necessary to open the perineum 
widely, making the uiethra continuous wnth the rectum as a cloaca This 
entire area was pei nutted to epitheliahze Following a supiapubic drainage, 
the adjacent rectal mucosa w^as undermined and brought forw’ard in tw'o 
lateral portions continuous anteriorly wuth the urethral mucous membrane 
These w^ere sutured together in the midline posteriorly to reconstruct an 
over-sized bulbous urethra, thereby allowing for subsequent scar-tissue 
contraction Then long muscle strips from the two glutei maximi w^ere 
turned in across the midhne to form a new perineal body and anterior anal 
sphincter This m turn w^as covered by redundant uppei anterioi rectal 
wall mucous membrane which was freed and brought down so as to suture 
It m place without tension A good result w^as obtained 

Another patient came to us with a fecal fistula of the low^er ileum near 
the cecum, complicated by osteomyelitis of the ilium This w'as acquired 
ten years previously from a gunshot wound m one of China s civil w^ars 
Here, again, we were confronted with some interesting multiple-stage 
operating First, the lower ileum proximal to the fistula w^as anastomosed 
by side-to-side anastomosis to the transverse colon by aseptic technic to 
partially divert the fecal curient Then the fistulous area was cleaned-up 
superficially down to the actual peiforation The fistula was given a 
chance to heal spontaneously but refused to do so Finally, the peritoneal 
cavity was opened up m the region of the fistula and the nearest well- 
nourished segments of intestine on eithei side of the fistula were anastomosed 
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b} end-to-end anastomosis aftei cutting away gianulation and ledundant 
tissue Tlie listula then healed The osteomyelitis of the ilium was sub- 
sequently attacked and sequcstia lemoved When last seen, he still had 
a gianulating uound uhich shoued e\eiy sign of healing subsequently 

suAnrAiiY 

Oui e\peiiences m uai suigeij m China have been lecounted particulaily 
as I elated to (i) l^ieopei.itne piepaiation of the patient, (2) excision of 
wai wounds. (3) imniobili/ation of the injuied pait, (4) contiol of 
hemoirhage, (5) amputations, (6) wai ivounds of specific legions — extiem- 
ities pehis, abdomen, chest and head, (7) sulfonamides m erysipelas and 
gasgangiene (8) tieatment of tetanus , (9) methods of anesthesia, (10) util- 
ization of roentgcnogi apln and (11) special suigical pioblems 
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CASE REPORT 
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For purposes of inleiest and recoid, unusual examples of congenital 
anomalies ai e from time to time i epoi ted The following case of macrodactyly, 
or partial gigantism, affected only one digit No discernible cause could 
be found The child, otherwise, is of noimal mental and physical develop- 
ment There is no famil}'' history that would tend to explain its occurrence 

Case Report — M M , age three, female, was admitted to the First Surgical 
Division of St Vincent’s Flospital, October lo, 1931 The chief complaint was an 
enlargement of the right middle finger The mother stated that at the time of the 
child’s birth, the middle finger of the right hand was much larger and longer than the 
other fingers of the same hand She stated that since the time of birth the right 
middle finger had grown rapidb This growth was far out of proportion to the 
child’s age and to the other fingers of both hands Careful questioning elicited no historj' 
of any familial tendency or influence to overgrowth The general past history is irrelevant 

Physical examination showed a well-developed and well-nourished white child, 
three jears of age She showed no evidence of malformation other than the middle 
finger of the right hand The findings, on general pliysical examination, corresponded 
with those of any normal child of the same age Routine laboratory findings were 
reported as being within normal limits 

Local Condition — The middle finger of the right hand, together with the nail, 
shows a diffuse, symmetrical lu-^pertrophy of about five times its normal size This 
is judged by the corresponding finger of the otlier hand There is an abnormal increase 
of motion of the distal phalanx, which can be easily hyperextended, without pain There 
IS also an extension of the enlargement running into the palm of the hand superiorly 
to the thenar eminence This swelling appears to be the flexor slieath and tendons of 
the middle finger The remainder of the digits of both upper and lower extremities 
are normal 

Roentgenologic Examination — Dr W W Maver The right third digit showed 
abnormal development of the bone structures, without changes m their contour or 
density other than a broadening of the distal phalanx Roentgenologic Diagnosis 
Gigantism 

It was planned to amputate the finger and remove its corresponding metacarpal 
bone, but the wishes of the mother were acceded to, and a plastic operation was undertaken 
The distal phalanx was amputated in order to lessen the length of the finger Wedge- 
shaped excisions of soft tissue were performed on either side of the middle and proximal 
phalanges in order to lessen its circumference Primary union occurred, but, as was 
to be expected, the cosmetic and functional result was poor 

The patient was readmitted to the hospital June 23, I933 Examination showed that 
the right middle finger, which previously had an amputation of the distal phalanx, was 

* Submitted for publication October 28, 1943 
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enlarged to about six times its normal size This enlargement extended on to tlie 
palmar surface of the hand It involved the tendons and sheath of the right middle 
finger An amputation of tlte finger with its corresponding metacarpal bone was 
performed 

Opeiative Proceduie — A racquet incision was made about the base of the right 
middle finger This was extended on to the palm of the hand superiorly to the thenar 
eminence Skin flaps were dissected away from the tendon sheath and soft tissues 
The sheath and tendons were divided at the transverse annular ligament of the wrist 
joint and drawn inferiorly The attachments of the adductor pollicis transversus muscle 
were separated from the volar surface of the middle metacarpal bone The lumbrical 
and interosseous muscles were freed The volar ligaments from the middle metacarpal 



Fig I — Photograph of condition preoperatnel} 


bone to the carpus were divided A one-inch incision was made on the dorsum of the 
hand over the proximal end of the middle metacarpal bone, and its dorsal attachments 
to the carpus were severed The finger, with the corresponding metacarpal bone, 
flexor tendons and sheath, was tlien removed Bleeding points were clamped and ligated 
A periosteal suture taken at the distal ends of the second and fourth metacarpal bones, 
closed the space between them The skin was united with interrupted silk sutures 

A rubber tissue drain was placed in the space between the index and ring fingers 

The dram was removed in two days Primary union occurred 

Pathologic Repot f — ^Dr A Fraser Sections show signs of abnormal rapidity 
of growth, both m periosteal and in cartilage replacement bone The soft tissues 
show proportional increase in size Otherwise, the tissues of the finger are normal 

Postopeiative Cotiise and Follozv-up — The patient had normal function of all 

fingers except for a temporary limitation of adduction of the thumb It is assumed 
that this was due to division of the adductor muscle at its origin on the middle metacarpal 
bone Since that time, all motion has returned to a better-functioning and better- 
appearing hand The patient, who is right-handed, is now able to use her right 
hand in writing, eating, playing, etc She is evidently unmindful of the change 

brought about 
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SUMMARY 

Macrodactyly, a congenital anomaly of the hand, aftecting only one (nght 
middle) fingei is reported A method of handling this condition so as to 
give a better-functioning hand, vith an improved cosmetic result, is desciibed 
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EPIDERINIOID (SQUAMOUS EPITHELIAL) BONE CYST 

OF PHALANX* 

H F PouLMANN, M D , AND M Wachstein, M D. 

MlDDtETOWir, N y 

from Tlin SURGICAL SURVICC AND THE LABORATORIES Or THE 
2 lIZABCTlt A ftORTON MEMORIAL HOSPITAL, MIDDLETO\\N, N Y 

Tumors involving the bones of the hand are quite rare Coley and 
Higginbotham^ found in the inateiial from the Memorial Hospital and the 
Ruptuied and Crippled, in New York, among 1211 bone tumors twenty 
involving the bones of tlie hand TJiey reviewed the Ameiican and foreign 
liteiature up to 1939 found only 136 such cases The following entities 
aie mentioned — osteogenic sat coma, endothelioma (Ewing’s tumor), giant 
cell tumor, chondroma, simple bone C3^st and metastatic carcinoma 

A new type of single neoplastic bone lesion of the hand was first desciibed 
liy Sonntag,^ in 1923 Although it is mentioned in several textbooks,^ only 
ten proven cases of epideimoid cyst of the phalanx have, to our knowledge, 
been reported This condition has to be considered in the differential diag- 
nosis of every case in which the ladiologic examination shows centra] destruc- 
tive bone lesion situated in a teiminal phalanx of the hand To discuss the 
pertinent clinical and pathologic features is the purpose of the report of 
our case 

Case Report — A 50-year-old, white, railroad employee injured the tip of his 
left middle finger one year ago while applying the brakes on a railroad car The finger 
was very sore for some time , the nail was discolored, but did not come off He did not con- 
sult a physician at that time The soreness of the finger disappeared although this finger 
remained somewhat more sensitive than the others About six months later he injured 
the same finger again, by pinching it in a drop-door The finger became more sensitive 
since the second accident, and was periodically red and swollen, especially so tliree 
weeks before his admission to the hospital Physical examination showed tenderness, 
redness and moderate swelling of the soft tissues around the distal phalanx of the left 
middle finger Pressure was quite painful Motion was normal There was no 
fever or other systemic symptoms The blood count was normal 

Radiologic Evamnahon— Dr J Walton This revealed soft tissue swelling in the 
region of the distal phalanx of the left middle finger The middle third of the distal 
phalanx shows a fairly well circumscribed, circular destructive process— revealing an area 
of translucency which by expansion has broken through tlie cortex laterally, medially 
and dorsally but without destruction of the tip or the proximal end of the phalanx 
(Fig i) 

O/ieiation— Under pentothal sodium anesthesia, the finger nail of the left middle 
finger was removed A longitudinal incision was then made and the dorsal surface of the 
bone opened A cystic lining presented itself, which was opened The cyst was filled 
with sebaceous-hke material The whole cyst was easily peeled of its bony bed The 
bony cavity was then cautenaed -with electric cautery The further treatment was a 
modified Orr procedure Vasehned gauze was packed into the cavity and sulfanilamide 
dusted over the wound, and a plaster encasement applied to the finger The post- 
operative course w as uneventful . 

* Submitted for publication September 28, 1943 
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Pathologic Report — Specimen consists of an opened cyst wall measuring on recon- 
struction about 1x08x06 cm Surface is smooth and glistening white A good 
amount of the contents of the cyst, consisting of amorphous, yellowish sebaceous-like 
material has also been received 

Microscopic Examination — wall of the cyst is made up b> stratified squamous 
cell epithelium It consists of a well developed stratum spmosum and a stratum 
granulosum which is formed By one to two cell layers and a thick horny layer The 
latter is obviously forming the dense keratinized contents of the cyst In several areas 
a thin layer of fairly vascular connective tissue is found at the outside of the cyst 
wall (Fig 2) 

Since in this case, as well as m all other described cases, no dermal structures 
(sebaceous glands, hair follicles) were found, the classification of the lesion as epi- 
dermoid cyst seems justified 



Fig I — ^Lateral and anteroposterior radiograms of an epidermoid cjst t\ithm tlie 
terminal phalanx of the left middle finger 


Postopeiative Course — Swelling, tenderness and pain have completely disappeared 
The fingernail has grown to the end of the finger The distal phalanx is somewhat 
shortened Radiologic examination six months after operation shows the circular trans- 
lucent area previously reported partially obliterated The distal portion of the phalanx 
IS now almost in contact with the pioximal half and slightly angulated forward due to 
almost complete obliteration of the pathologic area There is no apparent union or 
filling-in of bone in the area (Fig 3) 

Comment* Epidermoid C3^st of the phalanx appeals to be a distinct clinical 
and pathologic entity, as can be seen from the review of the cases in Table I 
and our own case 

The following is a summaiy of the most important featuies Sex Eight 
patients tvere male , three were females Age Tw o patients w ei e adolescent'^ 
The age of the others w'as betw een 29 and 50 yeai s 

History All patients tvith exception of Cases 5 and 7 ga\ e a definite history 
of previous injui}^ to the respective finger The sustained injury was \ar\ mg 
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in degice In seveial instances it was desciibed as quite serious, in others 
as slight The patients with negative histones may also have sustained 
slight inj lines to vhich they did not pav any attention The tune between 
first injury and appearance of symptoms varied between i and 35 years 
In several cases subsequent injuiy caused, apparently, ruptuie of the bone 
tumor with consecutive expansion into the soft tissue 

Symptoms All patients noticed swelling of the respective fingers Nine 
out of II experienced pain and tenderness of the finger, especially if the 
fingei ivas accidentally stiuck Five noticed a leddenmg of the swollen part 
No fevei or other systemic symptoms were present 



Fig 2 — Section from epidermoid cjst from phoHnx (i' so) 


Clinical Findings In ten cases sw^ellmg was found at the distal end of 
one finger, only m Case i, 111 which the distal phalanx had been previously 
amputated, the swelling w'as found in the end of the stump There was pain 
on pressuie m the majority of cases The motion of the finger w'as not 
impeded 

Radiologic Examination The ladiograms show^ed a distinct area of destruc- 
tion in the teimmal phalanx This tianslucent aiea is homogenous, fairly 
well circumscribed and more 01 less ciicular In one case the cystic area 
show'ed 11 regular vacuolation, in one other case two confluent cysts could be 
lecogmzed The lesion is m most cases centially located Occasionally it 
w^as found nearer to one side of the bone (eccentiic) The cortex of the 
phalanx is frequently expanded A thin shell of bone may lemain or this 
shell may be completely destroyed m one or moie areas, thus leading to 
pathologic fiacture The lesion is 111 the majoiity of cases seen in the distal 
portion of the teimmal phalanx It occurs, however, also m the middle third 
01 pioximal part It mav leplace the phalanx entirely There is no sig- 
nificant peiiosteal leaction present 

Diffeiential Diagnosis Since in all cases only a single lesion has been 
observed, all diseases wdneh lead to multiple bone involvement are easily 
excluded, eg, ostitis fibiosa generalisata, multiple mveloma and metastatic 
carcinoma The most frequent lesion to cause cential bone destruction in a 
phalanx is enchondroma (Geschicktei and Copeland^- and Jaffe and Lichten- 
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Stem Trauma is often recalled m connection with the appearance of this 
tumor, but not a trauma dating back such a long time as frequently observed 
m epidermoid cyst Swelling and pain are mostly moderate Radiograms 
may show a veiw similar appearance to that found m epidermoid cyst , how- 
ever, trabeculation of the C3'stic space with small areas of increased density 
are frequently seen 

Simple bone cysts are very laie m the phalanx Jaffe and Lichtenstem,i^ 
m a lecent publication doubt whether thev ever occur m the bones of the 
hand or feet, although single instances in this location have been reported 
They occur nearly always before the age of 20 They usually cause no 
symptoms before fractuie occuis The radiogiam shows, as a rule, no, 
or only little, trabeculation m the cystic area The third cystic bone lesion 



Pig 3 — Lateral and anteroposterior radioprrams six months after excision of an 

epidermoid c>st 


^giant cell tumoi — is also veiy rare m the phalanx of the hand, somewhat 

more frequent in the metacaipal bones It occurs mostly m the 3rd decade of 
life Trauma is usually recalled The tumor develops fairly rapidly, 
causing distinct discomfoit The Instoiy is usually faiily short The 
ladiogiam shows the area of bone destruction tiaversed by fine trabecules 
Osteogenic sarcoma and endothelioma (Ewing’s tumor) are extremely raie 
m the phalanges of the hand Their radiologic appearance vanes so markedly 
from the central cystic lesion of epidermoid cyst without periosteal reaction 
that the differentiation should not offer much difficulty 

Inflammatory lesions rarely produce a picture that imitates the epidermoid 
cyst of the phalanx Brodie’s abscess, a foim of chronic osteomyelitis, occurs 
usually m the tibia, showing quite distinct thickening of the bone around the 
cystic area A bone gumma is raiely found in a phalanx Periosteal reaction 
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EPIDERAIOID BONE CYST 


IS usually quite piominent If any doubt exists, history and Wassermann 
leaction will be of great help 

In the difteiential diagnosis endochondroma has, therefore, to be con- 
sideied piiniarily Simple bone cyst and giant cell tumor have also to be 
taken into considei ation If the decision cannot be made on the basis of 
ladiographic and clinical findings, the diagnosis can be made at operation 
without difficulty, since the appearance of the white, glistening cyst wall filled 
with sebaceous-like mateiial is absolutely chaiacteiistic 

TlieiapcuHc Pioceduie In four cases the phalanx containing the cyst was 
amputated In six cases the cyst was excised In two of these cases recui- 
rence occuned after removal In one case the second excision led to complete 
cure , in the other case the distal pai t of the phalanx was removed, with good 
1 esult It seems that our pi ocedure to open the bone, remove the cyst, and then 
to cauterize the bony cavity caiefully is of definite advantage It preserves the 
finger and pi events possible recurience of the tumoi 

Etiology The etiolog)'’ of this tumoi has been recently discussed by 
Yachnin and SummerilP^ The c}sts resemble the implantation cysts that 
have been found in the soft tissues of the finger and hand, especially in 
tailors and seamsti esses Two different theories concerning their etiology 
are found in the literature (i) Congenital maldevelopment, with embryonal 
misplacement of epithelial cells, oi (2) tiaumatic implantation of epithelial 
cells into deepei stiuctuies Experimental work suppoits this latter view 
It IS quite piobable that the epidermoid cysts in bone are also caused by 
implantation of epithelial cells In some cases (Behrens®) the continuation 
of epithelial cells from the injuied skin into the bone could be seen micio- 
scopically The implantation of epithelial cells into the bone may occui 
through a -very small fiactuie or by transmission along the vascular channels 
(Yachnin and SummerilB^) 

SUMJIART 

A case of epidermoid cyst within a phalanx is lepoited The clinical, 
ladiologic and pathologic findings of the cases hitheito described in the 
literature are summarized, and the diffeiential diagnosis of this tumor of the 
bone is discussed Treatment by excision with following electric cauterization 
IS recommended 
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Case Report 

ISIajor Henry M Carney, M C , A U S 

SURGICAL snR\acn — 300th general hospital 
Cajip Forrest, Tenn 

As A RESULT of the physical examinations incident to the mobilization of 
large numbers of individuals foi war and industiy, theie has been a lenewed 
inteiest in the various congenital defects to which ne find ourselves heir Of 
these, vaiious involvements of the sacial legion are frequently found Simple 
pilonidal sinuses have been obseived m two to five per cent of young adult 
males, ° but then incidence is much lowei in females However, theie is a 
congenital anomaly of the sacial region winch has been described as occuinng 
only m females This is the piesacial dermoid 

The incidence of these tumors is quite raie Whittaker and Peinbeiton" 
V ere able to find nine cases at the Mayo Clinic They state an incidence of 
ventral tumors of all t}pes of one in 40,000 legistrations, and from their 
statistics Manheun, Druckerman, and Peskin^ computed only one dermoid 
C3'st in 97,000 registiations Lahey and EckersoiP report three cases from 
the records of the Lahey Clinic All cases reported weie m females Man- 
heim, Diuckerman, and Peskin repoit one case fioin Mt Sinai Hospital, 
which was the only kiiowTi case at that institution 

The derivation of this tumoi, as that of the othei tumors, wdiich involve 
the complex embijonal piocess of the caudal extremity, is obscure The 
dermoid tumoi is of necessity ectodermal in oiigin, and those vential to the 
sacrum may arise possibly fiom either of thiee structuies (i) Proctodeal 
membrane, (2) postanal gut, and (3) vestiges of tbe neurentenc canal 

(1) The piocfodcal membiane is usually the origin of tumors of the pelvic 
connective tissue 01 nodules of the penis or scrotum 

(2) Postanal Gnt — ^This is the teiminal portion of the hind gut which is 
“pinched off” followung the union of the piotodeum and the hind gut at a 
slightly higher level This portion usually atiophies but may be the origin 
of classical cystic tumoi s between the coccyx and the lectum described by 
Middledorpf,^ and later bearing his name This tumoi contains an isolated, 
convoluted, poition of intestine surrounded b)" fat 

(3) Vestiges of the New entei ic Canal — It is from this source that it would 
seem most likely that a simple presacral dermoid would develop It is 
geneially agreed that they aiise fiom a portion of ectoderm that is separated 
during a faulty coalescence or invagination of a portion that failed to atrophy 

The simple dermoid, as found m this region as veil as in other parts of 
the body, represents one of the simplei forms of cystic tumoi s, the w^all of 
which IS composed of the epidei mis deima and then stiuctmes They contain 

* Case studied while attached to Station Hospital, Fort Oglethorpe, Ga Submitted 
for publication September 4, 1943 
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a thick, often foul smelling sebaceous material and frequently haii They may 
be single or multilocular " ^ 

Occurring in the coccygeal and presacral regions are the related and 
more complex neoplasms fi om which the simple dermoid must be differentiated 
These include the choidomata, whose histologic appearance is that of the 
primitive notochord, and teiatomata comprising the three embryonic germ 
layei s The latter is a large gi oup m which most writers place poorly defined 
and differentiated tumors compiismg two or more types of tissue These 



Tig I — Lateral roentgenograins following barium enema Anterior 
border of tbe tumor has been outlined on tbe film (All photographs are 
by the Array Signal Corps ) 

tumois aie most commonly seen in infants Of these, one-third are bom 
dead, and go pei cent of the lemainder die dining the fiist few days of hfe^ 
Very laiely we find othei types of tumors arising from the bone, caitilagc 
01 othei connective tissues Walker and Pemberton^ report a fibrosarcoma, 
a chondromyxosarcoma, and a fibroma m their series 

Case Report— No 81736 A H, white, female, age 21, a W A C auxiliary, was 
admitted to the Station Hospital, Fort Oglethorpe, Ga , April 23, I 943 She had had 
no complaint but was referred because of a mass found in the pelvis at routine 
examination She had had no operations or serious illnesses She had never suffered 
from constipation 

Physical Evamimfwn —The patient was a tall, thin individual Weight 120 pounds 
Height five feet eight inches Her general examination revealed no abnormality except 
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that found in t!ie pelvis There was a slight vaginal discharge The cervix was normal 
to palpation The uterus was noiinal size and position A speculum could not be inserted 
due to a mass the size of a small giapefruit, which bulged into the posterior vagina 
By 1 octal examination it was detei mined that this mass lay posterior to that structure 
The mass itself was not tcndei and was cystic, having a soft mushy consistence There 
were no abnormalities of the coccygeal or anal region 

By proctoscopic examination the mucosa overlajing the mass had a normal appear- 
ance It was felt bj the exammei that the instrument could not safely be passed by the 
CNst Under no\ocain anesthesia, a needle was inserted postenoily into the mass and, 
with difficult}, one cc of thick wdiite fluid was removed This had a milky appearance 
and proved to be steiile wdien cultured 



Fig 2 — Operation showing part of cjst wall 


Roentgenologic findings “With the rectum filled wutli barium, a soft tissue mass, 
about the size of a grapefruit, is seen to displace the low'er rectum anteriorly and slightly 
to the left” 

Ope)afion Under spinal pontocaine (20 mg ) anesthesia, a midline posterior six cm - 
incision was made'’ The coccyx was removed by separation of the sacrococcygeal liga- 
ments A large cyst, 10 x 12 cm , w’as easily exposed The muscles overlying the cyst 
were poorly developed The dorsal surface of the tumor was free but it was attached 
on the lateral surfaces and apparently infenorly It was seen by the operator that it 
could not be removed intact Blunt dissection w’as continued until it ruptured and 
released about 200 cc of thick, foul smelling material with large cheesy lumps and 
flakes A finger was inserted into the sac and six to eight other similar but smaller 
cysts were identified The cyst was not s3’'mmetrical and several small protruding 
pockets were identified The dissection was then continued much in the manner that 
a hernial sac is stripped The peritoneum lay superior to the mass and was not entered 
On the ventral surface the rectal w’all w’as practically continuous with the cyst Infenorly, 
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the sphincter am inteinus was identified Dissection from the rectum was facilitated 
by the injection of saline beneath the lining membrane of the cyst By using this 
proccduie bleeding was kept at a minimum An assistant inserted Ins finger into the 
lectum and it seemed that the rectal wall was even thinner than normal The cyst 
having been opened it was necessary to remove it and the smaller cysts piecemeal 
Examination of the tumor disclosed no solid portions, teeth, bone or hair and one cyst, 
approximately i cm m diameter, was sent for microscopic examination Five Gm 
of sulfanilamide were inserted m the wound Interrupted silk was used to close the 
e\ound The defect could not be completely closed and a small rubber tissue drain was 
inserted 

Pathologic Examtmiwu — Gioss “Specimen consists of an irregular fragment of 
membranous tissue in which there is a cyst about i cm in diameter, filled with thick 
cofTee-colored material Mic> oscopicatly, the C3'st is lined with stratified epithelium 
No inflammatorj'^ reaction is present ” Pathologic Diagnosis Epithelial cyst 

With the exception of moderate difficult}' in voiding and headache, her postoperative 
course was good Wound dressed on 4th postoperatne day and rubber tissue dram 
paitially withdrawn, with release of 2 cc of old blood Three days later dram entirel} 
removed In all dressings care was exercised to isolate the wound from the anus Surface 
of wound was dusted with sulfanilamide powder Skin sutures were allowed to remain 
to the loth postoperatne day With dressings the finger was inserted m the rectum 
and the site of removal was gentl} pressed to remove the collected fluid The area soon 
decreased in size, and had the feel of the prostate gland This rapidly disappeared and 
the w'ound was entirely healed on the 19th day, at w'hich time she was discharged from 
the hospital She was seen again one month later and had no complaints The wound 
IS healed and she is carrMiig out her duties in the W A C 
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BOOK REVIEW 


Gastro-enteroi og\ By Harry L Bockus, M D Volume I W B Saunders Com- 
pam, Philadelphia, 1943 

To, make possible the publication of a medical book of such perfection as is 
exhibited m the First Volume of the proposed three volume textbook on Gastro- 
cnterologA, bj Bockus, is an effort of which all concerned may be proud but for the 
Saunders Compaii} to accomplish this during the chaotic times through which we are 
passing would seem to be making possible the impossible 

The usual quality of the paper type and binding together with that of the illus- 
trations and the generous use of beautiful color attracts the readei at once and inveigles 
him into making the attempt to assimilate this exhaustne, but not exhausting, presenta- 
tion of a rapidh developing specialt} 

To the laj public — at least — has come an appreciation of the fact that the civilian 
population, as well as the Armv, “lues upon its stomach,” and this piesentation should 
appear as timeh to the jounger members of the medical, and even to the surgical 
professions 

Among the man\ unique features of this effort is the abandonment of the present 
da\ plan of engaging large groups of authors, from many sources, for the preparation of 
simposia instead of the one-man authorship of textboods as in former times 

Bockus states that his collaborators have been his associates in a group W'ho have 
been working together for mam years m a teaching institution — ^The Gastro-enterological 
Department of the Graduate School of Medicine of the University of Pennsylvania, 
and as a result he belie\es they have developed an unusually broad interest in both 
medicine and gastro-enterolog^' 

To the re\iew’ers this attitude seems to have made possible a unity and directness 
of presentation of these two divisions of medicine wdiich are usually lacking m modern 
medical textbooks 

Volume I deals with the Esophagus and the Stomach, devoting more than 300 pages 
to the problem of Peptic Ulcer 

Volume II w'lll be concerned wnth the Small and Large Intestine and the Peritoneum 

Volume III wnll cover the subjects of the Liver, Biliary Tract, Pancreas and 
Secondary Gastro-intestinal Disorders 

A separate Desk Index Volume is evidence of the meticulous planning of the author 
wduch is apparent on every page of the first volume 

Walter Estei l Lee, M D 
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A REPORT ON THE JMANAGEMENT OF BURNS 

USING THE OCCLUSIVE COAIPEESSION DRESSING, WITH SULFATHIAZOLE EMULSION 

Douglas Ackil\.n, M D , C M , F R C S (C ), 

John W Gerrie, MD,DDS,CM,DL 0 , 

J E Pritchard, M D , and E S Mills, M D , C M 

Montreal, Canada 

FROM THE MONTREAL GENERAL HOSPITAL SURGICAL SERVICE OF DR ERASER B GURD MONTREAL, CANADA 

In the No\ ember, 1942, numbei of the Annals or Surgery, the 
authors^ reviewed the piohlem of the treatment of hums and set forth then 
conception of the principles upon which this should he based, the essence of 
the matter being that a bum is a large w^ound and should be treated as such 
They, furthermore, suggested that fundamentally all treatment should be 
timed to anticipate the dangeis and difficulties aiising from severe bums, 
namely shock, toxemia and infection, wuth their sequelae of death or dis- 
ability From this broad conception of the piohlem they evolved a system 
or method of treatment divided into general and local measuies This plan 
was based upon a practical timing chait which was intended to be a ready 
reference to all doctors and nui ses handling bui ns In selecting the measures 
for treatment they attempted to embrace the best methods of dealing w^ith 
the problem having due legaid for (a) fundamental surgical practice in 
the treatment of all wounds, and (b) the experience of others with piactical 
knowledge of the problem The details of the plan and principles are reviewed 
briefly m the following schema 

TIMING IN THE TREATMENT OF BURNS (see operational chart) 

General Measw es To anticipate and prevent shock, toxemia and infection 
— with death, sepsis and inanition 

1 Retention of body heat by a burn tent or other measure 

2 Prevention of pain by adequate sedation 

3 Control of liemoconcentration and other blood changes by the regulated 
use of blood, plasma, serum, etc 

4 Controlled administration of fluids and the necessary amount of carbo- 
hydrate and protein food either b}'^ infusion or by mouth 

5 Specific antisera such as antitetamc and antigas 

6 Gentle handling to avoid pain and fatigue 

7 Delay in cairying out anv local tieatment until antishock measures 
are at least well advanced, and control in view’’ This rule is operative in the 

161 



ACKMAN, GERRIE, PRITCHARD AND MILLS 

treatment of all wounds If necessary, local tieatment already commenced 
should be inteirupted if signs of shock recur 

8 Avoidance of anesthetics whenever possible to prevent further shock 
and depression of general condition 

9 Promotion of renal output by adequate fluids administered by vein 
or mouth 

Local Measwes To anticipate and prevent infection and maiming, with 
disability oi death, and, conveisely, to piomote lapid healing 

1 Gentle surgical wound cleansing with soap and water, saline and, 
when necessary, some othei deteigent 

2 Removal of debris, and suigical excision of dead and devitalized tisbues 
This includes the opening of blebs 

3 Employment of occlusive bulky pressure di essings, infrequently changed, 
to promote 

(a) Rest by immobilization, lesulting in 13'mphstasis 

(b) Pievention of bacteiial contamination by exclusion 

(c) Piessuie (i) to pi event edema and thereby improve the circulation of 
the blood, (2) to minimize the lymphatic flow 

(d) Drainage into the bulky absorptive diessmg of dischaige from the 
burned surface 

(e) Bacteriostatis i Autogenous 2 Bacteriostatic sulfonamides,* etc 

4 Employment of the earliest possible skin giafting 

(a) Primary, when possible, though rarely practicable 

(b) Delayed primary as the common practice 

(c) Secondary when made necessary by very deep and extensive bums 
or by delay for some special leason 

(d) Homografts when necessar}'^ to save life or minimize inanition 

The authors have completed a review of two years experience with well 
over 200 major and minor burns treated according to the plan outlined From 
this group of cases, 100 major burns, requiring hospitalization, have been 
selected for particular analysis The remainder, mainly treated m the out- 
patient department, require only the statement that they have shown equally 
satisfactory results under less adequate control Incidentally, a considerable 
number of frost-bites were treated with similar success bj'^ this method For 
detailed study of the major burns treated in hospital and to make the analysis 
more comprehensive, they have been broken down for study into tin ee groups 

as follows 

» 

Group (A) — ^According to area of body surface involved 

Group (B) — ^According to the depth of the burn 

Group (C) — According to the results of treatment 

For simplicity’s sake Groups A and B will be dealt with rather briefly, 
leaving C for more detailed analysis 

A five per cent oil-in-\vater emulsion of siilfathiazole (M G H formula^) has 
been used almost exclusively for this series 
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GROUP (a) ^breakdown ACCORDING TO AREA OF BODY SURFACE BURNED 

Ten pel cent of Body Suifaee Twenty of them weie lo per cent oi 
under, but are included for certain specific reasons, e g (a) Then particular 
location involving hands, genitals and face, and (b) because they had a pre- 
existing infection before being tieated by this method 

Ten to tzventy pei cent — There were 40 cases 111 this gioup, included for 
the following reasons 

(a) Some were seiious bum pioblems, and theie was one death, an 
infant in shock 

(b) Some vere skm-giafted 

(c) Some ^\ele repiesentative of a gioup of supeificial bums, showing 
rapid exit fiom hospital undei adequate treatment 

Tzuenty to thiity pci cent — Tneie weie 26 cases in this gioup All weie 
severe bui n pi oblems 1 equiring antishock measures, and several wei e grafting 
problems Thcie zveie no deaths 

Thii ty to joi ty pci cent — Theie were ten cases 111 this group All suffered 
severely from shock and to some extent from toxemia Theie weie three 
deaths (i) A case complicated by steam inhalation, with lespiiatory con- 
gestion and pulmonary edema This case died ii hours after admission, 
(2) a child of three, died from toxemia on the third day, and (3) a nine- 
year-old child who died m 12 hours fiom shock and asphyxia 

Foity to fifty pei cent — There was one case in this group This case died 
from toxemia 

Fifty pel cent and ovei — There were three cases in this group — two of 
them were 80 per cent bums Both died — one from shock, and one fiom 
inanition, with severe psychosis The third patient, with about a 60 per cent 
burn, is living and well 

GROUP (b) — BREAKDO' ffTSr ACCORDING TO DEPTH OP BURN 
In discussing this series of burns according to their depth we submit our 
working classification, with comments Burned skin 1 eepidei mizes (heals) 
from the following sources of epithelium i Margin of the wound 2 Viable 
epithelium remaining on the surface 3 Han follicles and sebaceous glands 
4 Sweat gland ducts 

The propensity for healing (reepidermization) of burned skin will depend 
upon the number of available sources of epithelium for regeneiation 

Number i is always available but, of itself, in all but burns of small area, 
is insufficient for good results 

Numbers i, 2, 3 and 4 are all available only in superficial burns 
Numbers i, 3 and 4 are available in burns which destroy the epidermis 
but do not extend deep enough to destroy the hair follicles 

Numbers i and 4 only are available when destruction extends beyond 
the depth of the hair follicles but does not reach the sweat glands 
Number i only is available if there is full-skm destruction, or deeper 
In the average burn Numbers 3 and 4 (hair follicles and sweat gland 
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ducts) play a very important role and, since these structures vary greatly 
in number and depth of location in the skin in different parts of the body, 
so the available sources of regeneration of epidermis will vary with the locality 
involved 

If both hair follicles and sweat gland ducts are available reepidermi- 
zation, under optimum conditions of treatment, will probably be rapid' and 
satisfactory 

If sweat gland ducts alone are available, reepidermization will be very 
slow and, by the time it is complete, there would have developed abundant 
granulation tissue with organization into fibrous tissue and an end-result 
of scar skin Exceptions are the palm and sole, where sweat glands are 
vei}'^ numerous and haii follicles lacking 

Superficial burns with blister formation are easily recognized So, also, 
are burns which destroy the skin completely But, in burns in which the 
skin IS partially destroyed beyond the depth of the superficial ones, it is 
usually impossible, on first observation, to be certain to what depth destruc- 
tion has extended Moreover, our examination of biopsies from many burns 
reveals a great deal of variation in depth of destruction so that it is impossible 
to be certain how much epithelium has been spared for available sources 
of reepidermization 

For the above reasons one must let time decide whether spontaneous 
healing will occur, or whether it will not, and skin grafting be required 
Essentially, burns may be divided into the two classes (i) Those that re- 
epidermize spontaneously and rapidly enough to give good results, and 
(2) those that will not reepideimize rapidly enough, or at all, and will 
require grafting 

Since there are Dvo obvious degrees of burns, the superficial and deep 
and a less obvious intermediate degree of uncertain depth, we would suggest 
that for classifying burns at the time of the accident, three degrees only need 
be used, i e , superficial, intermediate and deep Time will split the inter- 
mediate class into two division- — those that heal spontaneously and well, 
and those that do not 

Ultimately, by the aid of time, we may then for purposes of record include 
four degrees in our classification 

1 Superficial (down to level of papillae, usually forms blisters) 

2 Superficial-intermediate (fiom papillary zone to a level just below 
sebaceous gland and sparing the lower end of hair follicles) 

3 Deep-intermediate (below No 2 and to a level above the sweat glands, 
in which most of the hair follicles have been destroyed) 

4 Deep (from the level of the sweat glands down) 

In the classification herein presented. Groups i and 2 healed spontaneously 
and Groups 3 and 4 required skin grafting 

Many cases in Group 3 might have ultimately healed, but the process 
would have been long delayed, exposing the patient to the hazards of granu- 
lating surfaces over a long period of time and, at the best, healing by scar skin 
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Our cnteiia foi the divisions of the intermediate degrees is whether oi 
not reepidermization is well advanced at the end of 14-21 days In the last 
analysts, and fioin a practical smgical viewpoint, evety case of bwn that 
lequttes dtessing falls into one of hvo gtoups — those that heal spontaneously 
and sahsfaetot ily, and those that do not, and should he skin grafted 

In this senes 17 of the cases required skin grafting, including one which 
eventually died 

Exclusive of the remaining six deaths, there were then 77 cases which 
healed without grafting 

Of the 17 cases that required grafting, theie were four cases of full- 
skin thickness, or deepei, which would be classed as 4th degree, or deep, 
and 13 cases of partial destruction in ivhich reepidermization Avas absent 01 
would have been retarded to such a degree that healing w^ould have occurred 
only by scar skin and consequent disability and prolonged hospitalization or 
potential fatality from exhaustion These cases fall into our third degree or 
deep-intermediate 

Of the balance of 77 cases that healed spontaneously, 57 cases w^ere 
easil)'- recognizable first degree, or supeificial, burns, and healed wnthm 14 
days The remaining 20 cases fell into Gioup 2, or superficial-intermediate, 
and required an average of 22 days to heal, varying from 15-42 days 


GROUP (c) — BREAKDOWT^ ACCORDING TO RESULTS OF TREATMENT 


1 

2 

3 

4 


5 

6 


GROSS STATISTICS 

No of 
Cases 


Deaths 7 

Deep burns grafted 16 

Deep burns not grafted (patchy areas in burns over 10%) 6 

Superficial burns of 10% and over with delay m treatment of from 1-10 days and consequent 
preexisting infection Treated by a single dressing Average time before removal of dressing 9 days 
A\ erage days in hospital. II 22 

Fresh superficial burns without delay in treatment, 15%-30% in area '[Treated by a single dressing 
Average time before removal of dressing 8 days A\ erage days in hospital 10 35 

Miscellaneous cases (burns of special areas) 14 


Total 


100 


1 DEATHS 

Case I — No 5403-43 A 47-year-old male, with a fire burn of 80 per cent of the 
trunk, extremities, head, face, etc On admission shock was very marked, with a Hb 
of 130 He received 1,000 cc plasma and 2,000 cc glucose 5 per cent — Shock was not 
controlled He died still in shock and coma at 16 hours He received i cc precortin 
intramuscularly 

‘Case 2 — No 4402-43 A nine-year-old male had a 30 per cent burn caused by hot 
cinders On admission shock was moderate (Hb 100, B P 80/60) He received 750 cc 
of plasma and 450 cc s per cent glucose solution, but rapidly became comatose and 
died in II hours 

'Case 3 — No 8188-42 A three-year-old male child had a 30 per cent scald burn 
from hot water His admission tvas delayed for over two hours Shock tvas severe 
(Hb 107, B P 110/70) He received 1500 cc of plasma and 1500 cc of glucose- 
saline He recovered from shock and his condition was quite satisfactory at 24 hours 
At about 28 hours, however, he developed toxic signs with vomiting, coma and urinarj 
suppression He died within 50 hours from toxemia 
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Case 4— No 5328-42 A six-montlis-old male child, with a fire burn of 18-20 
per cent from a celluloid toy, involving face, arm, forearm, hand and neck He was 
admitted in marked shock and was given 500 cc plasma plus 500 cc normal saline 
He died at 36 houis, after being apparently in fair condition with shock controlled A 
few hours before death he developed edema of face, extremities, etc Suppression of 
urine was followed by collapse, vomiting and coma Death was apparently from toxemia 
It should be noted that there was some delay in treatment The patient was more than 
an hour cit 7 0 utc to the hospital, and a further half hour elapsed before plasma was 
administeied 

Case 5 — No 965-43 A 47-year-old female, with a fire burn of over 40 per cent, 
who died on the ninth daj in coma with suppression of urine She had had hemaglobinemia 
continuously from the fourth da} Admission shock was severe but controlled (BP 160/80, 
Hb 1 14) The cause of death was not clear The only pathologic feature, other than the 
burn, noted at autopsy was extensive edema of liver, kidneys and lungs She received 
3,000 cc plasma, 2,000 cc of whole fresh blood, 9,000 cc glucose 5 and 10 per cent, 
and 1,000 cc saline Cortin w'as gnen intramuscularly and intravenously, but only after 
48 hours 

Case 6 — No 1625-43 An adult male of about 30 years, with a 35 per cent steam burn 
involving face, neck, head, trunk, arms, hands It was complicated by the inhalation 
of steam and the patient required tracheotomy for edema of respiratory passages 
Shock was maiked (Hb 118, B P 210/110) He received 1,000 cc plasma He 
died II hours after admission, still in shock but complicated by asphyxia from edema 
of the lungs 

Case 7 — No 2473-43 A 24-} car-old male who had an 80 per cent electric burn 
He had been treated for 6 w'ceks at Ai vida with compression dressings and sulfathiazole 
emulsion He W'as transferred m a state of toxic psvehosis, and refused all food His 
general condition was impioved with blood transfusions and intravenous therapy He 
received two graftings winch both took w'eli but he died after four weeks from inanition 

RfSUMfi or DEATHS 


Ctsc 

Cause of Dealli 

Area 

Time of Death 

1 

Shock 

80% 

16 hours 

2 

Shock 

30% 

12 hours 

3 

Toxemia 

30% 

50 hours 

4 

Toxemia 

18% 

36 hours 

S 

Toxemia delayed 

45% 

9 days 

6 

Pulmonary congestion and asphyxia 

35% 

II hours 

7 

Inanition 

80% 

90 days 


2 DEEP BURNS GRAFTED 

In this senes of 100 major burns treated by sulfathiazole occlusive pres- 
sure diessings, 26 skin giafting operations weie performed on the 16 patients 
1 equiiing giafting The giafts ivere all of the delayed primary or late primary 
type The cases, w ith significant comments, follow^ 

iCase I —No 6780-43 A 35 per cent scald in a 14-month-old female, with wide 
blisters and inteivening white, leathery aieas Severe shock Placed in sulfathiazole 
occlusive dressing wuthin four hours of burn Excellent recovery First redressing on 
i6th day, when superficial burns were healed and the obviously sloughed areas were 
surgically debnded and grafted with one dermatone sheet from opposite side of the 
abdomen Second redressing on 26th day, removal of sutures, 100 per cent graft take 
Completely healed and discharged 30th day 

Comment The idea! case First redressing and grafting could have 
been undertaken on the 12th to 14th day 
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Case 2 — No 4736-43 Circumscribed deep burn, 8x6 inches, of thigh in adult 
male, when motor car engine \ras pushed against thigh in an accident Sent m for 
grafting about the 35th day Placed in occlusive sulfathiazole dressing and grafted four 
days later, with complete take Discharged 14th day with complete healing 

Comment This type of case might have had a primary graft immediately 
following injuiy and tvould have been m hospital 14 days only, with com- 
plete healing Thirty-five days were wasted 

Case 3 — No 7706-43 A four-year-old male was burned on left calf by a hot 
radiator Sulfathiazole emulsion dressings as an out-patient for one month, then admitted 
for grafting Area 4x4 inches grafted with skin from same thigh, 010 inches thick 
Redressing in 13 days — complete take 

Comment Might have had a piimary giaft immediately 01 a delayed 
primary graft at first redressing The outdoor tieatment should have been 
dispensed with 

Case 4 — Severe 12 per cent scald m three-year-old male, blisteis and white, leathery 
areas over scapula and left arm Admitted and placed in occlusive sulfathiazole 
dressing within four hours Anxious parents refused to allow child to remain in hospital, 
and was treated with questionable diessing technics at home Readmitted for grafting 
on 36th day Grafted with back skin 010 inches thick on 40th day First redressing 
Sist day, poor 20 per cent graft take (shoulder movement^) Regrafting was 100 
per cent successful 

Comment A poorly managed case 

Case 5 — No 72-43 Scald, 12 per cent, in 15-month-old male child of left aim 
and forearm, midchest, right elbow, left abdomen and left thigh Immediate sulfathiazole 
occlusive pressure dressing Redressed seventh and 13th days, third redressing on 21 si 
day, when all other areas were healed but thigh and abdomen, which were grafted with 
008 skin from outer aspect of left thigh, fourth redressing 29th day, with 100 per cent 
graft take 

Comment Too many ledressmgs — should have been grafted earlier 

Case 6 — No 7506-42 Deep, gasoline 20 per cent fire burn of whole left leg and 
buttock Received on the 12th week, with some triple dye still adherent, infected granula- 
tions, and patient m state of inanition and low morale Sulfathiazole pressure dressing 
routine Five redressings and graftings in 70 days, blood transfusions twice weekly 
and at operation Eight weeks convalescence with complete healing and no disability 

Comment An excellent lesson in delay from eschar This case should have 
been begun in the third week All the grafting would now have been done 
in three operations, with two surgical teams each time 

Case 7 — No 3309-42 Deep 20 per cent burn in 70-year-old male who was burning 
rubbish when paint and benzene content exploded Grafted at third redressing on 28th 
day to left forearm and elbow, complete circumference Three successne graftings com- 
pleted by the 4Sth daj’’ 
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Comment Giafting should have been staited earlier and completed in two 
opeiative stages 

'Case 8 — No 2420-42 Scald, 10 per cent, of back of thigh in five-year-old male, of 
which 5 per cent was a deep burn Treated in the outdoor for three weeks and admitted 
for grafting Grafted after five days sulfathiazole pressure dressing routine with 28- 
square inch of skin 010 of an inch thick from the midback region Second redressing 
14 daj's later with complete take 

Comment The otitdooi tieatment should have been dispensed with and 
the giafting undei taken eailier 

Case 9 — No 8122-42 Scald, 20 per cent of chest and abdomen in thiee-year-old 
male Sulfathiazole pressure dressings from the start Grafted at second redressing 
1 8th day, with surgical removal of burn slough Twenty-eight-square inch cut from the 
midback region, 010 of an inch thick Spottv 60 per cent take at third redressing, 
probablj' due to abdominal respiratory movement Regrafted with complete take 

Comment An unfoitunate giaft take, piobably due to abdominal move- 
ment 


Case 10 — Flame burn, 20 pei cent, from burning pyjamas in four-year-old male 
Penis and scrotum burned superficially, both thighs and right lower leg deeply Sulfa- 
thiazole emulsion routine from the start Fourteenth day, as slough was separating, was 
placed m saline bath routine for 72 hours, with pain, rise m temperature and lowering 
of morale Dressing routines resumed and grafted on 29th and 39th days with complete 
coverage and no resultant disability 

Comment A lesson on changing tieatment loutme Grafting should 
have been started at the 14th day, ledressing instead of the change to saline 

Case II— -No 2S88-42 Scald of thigh, knee and leg in 6i-year-old female Thigh 
and knee treated with sulfathiazole emulsion pressure dressing, and healed m 18 days 
A gentian eschaj- on the lower leg became infected and would not come off Admitted 
to waid, eschar removed, pressure emulsion dressing for three days Grafted, with 
TOO per cent take, and healing in 12 days 

Comment Should have been a w'aid case fiom the stait A lesson m 
compaiative eschar and pressure dressing treatment 

Case 12— Bed clothing caught fire burning 41-year-old male from above the iliac 
crest to midpart of lower leg Pressure dressing from start Whole leg surgically 
debrided on 12th day, and uppei part of thigh grafted with back skin cut at 008 inches, 
using three good sheets Sixty per cent take at next redressing Burn was deeper 
than suspected, and whole fascia lata from midthigh down was sloughing Redressed 
and grafting completed about the 5o*^b dav 

Coninnent Our first delayed primary graft It w'as difficult to assess the 
burn depth but there w^as a 60 per cent take of the skin grafted 
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Case 13 — No 2006-42 Ignited gasoline burn of chest and arms of 12-year-old 
male, 30 per cent deep burn Chest and arms allowed to granulate for three months 
under triple dye eschar Sulfathiazole emulsion and pressure dressing routine and 
grafting completed in two stages Heavy scarring where skin had grown in during 
tlie three month granulation interval 

t 

Comment The old method of delay and wishful hoping for skin coverage 
This child's illness could have been shoitened at least two months 

Case 14 — Burn 2^ per cent, of leg, both hands and face from ignited kerosene 
m 40-year-old male Deep burns of backs of hands grafted on the 34th day with outer 
thigh skin at 016 inch, vith 100 pei cent take 

Comment Both backs and palms of hands and side of face subjected to 
same heat and only backs 01 hands show full-thickness burn 

Case 15 — No 6773-43 Bot paint burn of right shin region, 8 x 10 inches, in 
30-} ear-old maie, grafted with outer thigh skin, 010 inch thick, on the 21st day 
Surgical debridement before applying the graft About 90 per cent take 

Comment The debiidement w'as difficult and hard to delineate in the 
shin area 

Case 16 — Se\ere, deep 30 per cent flame burn in 23-month-old male child Im- 
mediate sulfathiazole pressure dressing routine when 'shock was controlled Complete 
denudation of abdomen and left leg down to ankle on the ventral surface Completely 
covered at third redressing using child’s own back skin and two sheets of isodermal 
graft from the mother’s buttock Case progressing 

ASSESSING THE BURN DAMAGE 

The significant features of the burn history and the clinical appearance 
of the burned areas are carefully assessed and provide the most leliable guides 
as to burn depth and the probability of skin grafting to come A scald 
from moderately hot liquid producing an erythematous or lightly blistered 
skin ^vill undoubtedly be a supeificial burn, healed at the fiist redressing 
A burn from excessivel}'- hot liquid or supei heated steam uith wide blisters 
and the intervening skin with a white, leathery appearance will be a deepei 
burn and need grafting Flame burns as from ignited clothing are uniform!} 
deep, the skin is seared and one may plan on its surgical removal and early 
grafting Electrical burns are even more severe and often show very deep 
charring which may further complicate the skin grafting to follow' 

In assessing the burn damage, the extent is calculated and recorded 
following Berkow’s tables We have discarded all previous classifications of 
depth, finding them confusing and of little practical value, and prefer to speak 
of superficial burns, which wall regenerate quickly, and deep burns, which 
will require skin grafting 
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ISODERMAIi GRAFTING 

Grafting of other than the patients own skin has not been employed to 
any great extent but we believe that this procedure may be a great help 
in selected cases and that more experimental work is indicated In Case i6 
it permitted the covering, in a small baby, of a very large and dangerous 
burn area all in one operation, two sheets from the mother and two from the 
child being used Sixty-four square inches were cut from the mother’s 
buttock and about 6o square inches from the child’s own back This permitted 
complete surfacing of the child’s bums in about an hour’s time, which is a 
real achievement even if the mother’s grafts are only temporary The 
possibilities of fetal skin and feta! skin banks might well be looked into for 
just such cases The two sheets of skin almost denuded the child’s whole 
back while the two maternal sheets made little difference to the mother’s 
buttock 


INFECTION AND GRAFTING 

With the sulfathiazole occlusive dressing there has been no cross-infection 
and Shepiococcns pyogenes, Baalbts pyocyaneus and Bacillus piotens have 
been notably absent As these oiganisms are the great destroyers of skin 
grafts, their absence has been most welcome Staphylococcus pyogenes and 
nonpathogemc skin organisms have been culturable from our wound surfaces 
but seem to be in an attenuated state, certainly not producing clinical infection, 
or if so, to a vei^ limited degree We consider them no contraindication to 
skin grafting 


GRANULATIONS AND GRAFTING 

Skin grafting of the burned surface is preferable before granulations 
become manifest Exuberant granulations are an abortive attempt at wound 
healing that has been unsatisfied by skin covering at the appropriate time 
They are the result of prolonged wound treatment and are no serious contra- 
indication to skin grafting, provided they aie lemoved We have preferred 
to remove them, scraping them down to a firm yellow base with a sharp scalpel, 
grafting at once, feeling this procedure preferable to applying surface medica- 
ments or lotions in an effort to make them more acceptable A skin graft 
does well on the granulation tissue base but may do poorly on the granulations 
There is less bleeding if they are scraped rather than cut and the resulting base 
IS more even The skin graft is applied immediately and itself has a marked 
hemostatic effect on the numerous small bleeders 

THE CHOICE OF DONOR SITES 

The Padgett dermatome makes most body surfaces available for skin 
The skins of abdomen, chest front, bicipital region and inner thigh are 
thin, and our preference has been for the thicker, better texture skin of the 
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back or loin regions Outer thigh skin is midway between in quality and 
this site IS most handy and accessible Our abdominal and lower front 
chest donor sites have healed poorly compared with the other sites We 
feel this IS due to the difficulty of restricting the respiratory movements in 
these areas and that the piessure dressing is here less effective Our donoi 
sites are dressed in identically the same way as the original burn and the 
dressing left for at least tvo veeks or loiigei, until it practically falls oft 
Earl)’’ removal is liable to damage a reforming epidermis The donor sites 
are not, if possible, redressed and brought out into the an with vaseline 
or olive oil massage 


TIME OP GRAFTING 

We prefer, if possible, to graft at the first, second or third redressing, and 
rather the first than the third This may entail, and usually does, surgical 
removal of the damaged burn tissue but this is no more than the old method 
of surgical debridement, only done at a better and controlled time, both as 
regards the patient’s general and local condition It is simply debridement 
on the tenth to 14th day and covering the wound with a dressing — the skin 
graft This is a delayed primary graft, the usual type An immediate primary 
graft may be done on selected, circumsciibed, obviously deep bums in which 
there is no threat of shock or toxemia 

PREPARATION OF THE BURNED AREA 

IVe ivish to emphasise the fact that zoith the techmc advocated no othei 
pj epaiafwn of the binned aica foi giafhng is necessaiy than the lenwval 
of the diessmq and subsequent dsbndemenf of the aiea intended foi giaffing 

DEEP BURNS NOT GRAFTED (6 CASES) 

There w^ere six cases of lo per cent burns, or over, that had patchy 
areas of intermediate deep burn \vhich were not considered extensive 
enough to necessitate grafting None of them w’as severe enough to 
threaten life These cases were all treated by multiple, infrequent pres- 
sure dressings ivith sulfathiazole emulsion, changed at fiom seven- to 
14-day intervals Their average healing time w’as 24 days, the longest 
being 40 and the shortest 18 days None shozved evidence of invasive infection, 
and epidei misation zvas lapid and piogiessive This is the point desired to 
be brought out m discussing this group but it is equally applicable to all 
the othei gioiips 


BURNS WnTH PREEXISTING INFECTION 

In this series there was a group of 22 superficial burns showing clinical 
evidence of infection on admission, as a result of delay, neglect or unsatis- 
factory self-treatment The time-lag between the burn and hospital care 
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varied from one to 17 days, the average being five The preliminary 
treatment, self-inflicted, or otherwise, varied from nothing to tannic eschar, 
while sodium bicarbonate, boracic and saline compresses were common 
Cod liver oil had been used in three cases In all of the cases there 
were local signs of invasive infection and eight had definite lymphangitis 
and adenitis All of the cases showed fever and this was quite high in 
several Cultures from the burned areas yielded both pyogenic strepto- 
cocci and staphylococci in most instances In all but two instances a 
single compression dressing sufficed to produce control of the infection 
and healing The two exceptions had two dressings each One of them 
is illustrated in color in the original paper ^ The point to be brought 
out in this group-study is that saline baths and other types of local therapy 
are not essential for such cases On the contrary, the sulfathiazole emulsion 
under the occlusive compression dressing was adequate Oral sulfonamide 
therapy, advocated by some authors- as necessary for control of infection 
111 burns, was not used 111 an}’- of these cases It may be argued that oral 
therapy should have been used in the presence of lymphangitis With this 
viewpoint we will not take issue, and it may be advisable at times We did 
not use oral therapy in ordei to aA'Oid confusing the issue The average period 
of time of the single dressing in these cases was nine days, the longest being 
17 and the shortest five days The average number of hospital days 
was II, the longest being 21 and the shortest seven 

FRESH SUPERFICIAL BURNS (S5 CASEs) 

(Contaminated but apparently not infected) — Thirty-five cases of super- 
ficial burns from all causes, involving over 10 per cent of various parts 
of the body have come under treatment within a few hours of the acci- 
dent The average time-lag between burn and treatment is over an hour 
Several, however, were from four to six hours before admission Just 
as in the case of wounds, these burns are presumed to be contaminated, 
though on admission there was no evident infection The average area 
burned in these cases was 20 per cent, and six Avere between 25 and 
30 per cent Consequently, many were serious burn problems The flash 
or explosive type of burn involving both upper extremities, face, head 
neck and part of chest is typical of this group This has been found to be 
a common industrial type of burn Most of the cases ivere in moderate 
to severe shock and required antishock general treatment Under such 
controlled measures nearly all responded so well that plasma could be dis- 
continued after 24 hours Seveial subsequently showed definite signs of 
toxemia but it is noteworthy that only one of this group died, an infant 
of SIX months who became comatose and anuric quite suddenly, in 30 hours, 
and died 36 hours after admission 

Our conception of these cases is that they must all be regarded as 
severe ‘wotmds,’ with necessary antishock measures to be taken before dressing 
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them The amount of plasma administered on the average 20 per cent burn 
was rather less than we anticipated A single dressing sufficed for the local 
treatment of all of these cases It was removed in the average case on 
the eighth day, the shortest time being six days and the longest 15 The 
average number of days in hospital was ten, the shortest being six and the 
longest 18 Again it should be pointed out that oral sulfonamide therapy 
was not used in any of these cases 

MISCELLANEOUS CASES 

Fourteen miscellaneous cases are included as a gi oup in this series They 
are grouped as such because, foi one reason or anothei, they did not fall into 
the other five groups Among the reasons may be noted the following 

(a) Eight of them were under 10 per cent of body surface but involved 
special areas, and were considered seveie enough problems to be hospitalized 
This lot included four burns involving the face, ears and eyelids These 
averaged only 5 per cent but special complications were feared, though they 
did not materialize The four others involved one or both hands and forearms 
and were considered to be fairly deep burns All eight cases eventually healed 
without grafting and with, at most, two dressings The average time in 
hospital was ten days, the shortest being six days and the longest 18 

(b) The other six cases were lo per cent, or over, superficial burns 
who had involvement of special areas such as buttocks and anal region, 
scrotum, labia, and one of both feet (rare) They mostly presented the 
problem of special and more frequent dressings In such areas as scrotum, 
labia, anal region or perineum it is obviously difficult, if not impossible, to apply 
a satisfactory compression dressing In such areas the emulsion has been 
used as a cold cream on gauze dressings held in place by T-bmders and 
changed when necessary to toilet properly While it is impossible to maintain 
the same degree of noncontammation in such cases, the burned areas were 
kept remarkably clear and healed well without grafting The average number 
of hospital days was 12, the longest being 21, the shortest ten None of this 
group received oral sulfonamide therapy 

Comment Without exception, all of the 100 cases in this series have been 
treated according to the plan suggested in the original paper However 
accumulated experience has caused the adoption of certain minor modifica- 
tions This evolutionary effect is only natural, as increasing experience has 
led to crystallization of thought The planned management may now be said 
to have matured further Additional improvement in any such system may 
be expected, and is naturally hoped for A study of the Operational Chart, 
in comparison with the original, will show in detail how this progress has been 
effected The principal changes may now be discussed briefly 

The most significant change to be noted is the elimination of all reference 
to eschar therapy This has come about as a direct result of our knowledge 
that such therapy definitely obstructed the plan for early grafting of the deep 
burns, and that in more superficial ones the further destruction of skin, with 
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or without infection, caused such delay in healing as to make eschar therapy 
undesirable All this quite apart from the argument regarding the toxicity 
of tanning agents, and other undesirable oi questionable features When 
compared with our experience in previous years with eschar therapy, the 
compression dressing has given so much better results that the former has 
now no recognized place in our burn management 

Regarding the “timing” of dressing change, we have found that, contrary 
to oui early impressions, weekly or earlier redressing was undesirable We 
now believe that the frequency of dressing depends upon the depth of the burn 
and whether grafting is to be anticipated, or not Thus, in all obviously 
superficial burns, a single dressing for a week will suffice, and it would be 
superfluous to keep the dressings on longer Therefore, in such cases, j e , 
flash .burns, we follow the foregoing rule In deeper burns, on the other 
hand, it is unnecessary to remove the original dressing, until from 10-14 days, 
when debridement of the suiface may be carried out and grafting commenced 
at once Longer periods foi the original dressing have been found unnecessary 
Burns of the face, originally treated with a cotton mask, have now been found 
to be particularly adaptable to a compression dressing Under this treatment 
there is less edema and healing is more prompt 

, MANAGEMENT OF SHOCK IN BURNS 

The early recognition of oncoming shock and its prompt treatment are 
of prime importance m the management of burns It is generally admitted 
that hemoconcentiation due to loss of blood plasma from the effective, or 
circulatory blood, is encountered m extensive burns 

A study of the cases in this series indicates that other factors may con- 
tribute towards its production Shock in burns can, and does, exist in the 
absence of hemoconcentiation, as determined by hemoglobin and hematocrit 
determinations Let us take for example the case of No 4402-43, a nme- 
year-old boy, with a 32 per cent burn from hot cinders Six hours after 
receiving his burns he was obviously in shock, c3'anosed, sweating, with 
unobtainable blood pressure and pulmonary edema, yet the hemoglobin 
was 92 per cent, the R B C count 5,000,000, and the hematocrit value 
45 per cent — perfectly normal values Three hours later the hemoglobin was 
still within normal limits (So per cent) although the hematocrit value had 
risen to 59 per cent, indicating severe hemoconcentration In point of fact, 
shock in this case, we believe, was aggravated by a long surgical debridement 
carried out without anesthesia other than morphine, and was subsequently 
aggravated by hemoconcentration In other cases loss of plasma proteins 
with replacement by crystalloids may precipitate shock in the absence of 
evidence of hemoconcentration 

It is manifestly impossible to predict on a clinical basis what factors, or 
combination of factors, are operating to produce shock m any given burned 
patient The prevalent belief that a burn of a given area requires so many 
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liters of plasma to combat shock may be a good woikmg hypothesis and 
of piactical value wheie facilities for propei blood studies do not exist but 
it IS not always sound therapy When hemoconcentration does not exist, 
the too liberal use of plasma may lesult in edema of lungs, liver and kidneys, 
the only pathologic change noted in one of the fatal cases m this series 
When possible, every extensive burned patient should be subjected to 
deteiminations of plasma proteins, hemoglobin and hematocrit estimations 
at tvo-hour intervals during the initial period and later if the shock seems 
imminent 

The type of therapy — whole blood, plasma oi crystalloids — must be 
determined by the abnormalities which actually exist in each Specific case 
Likewise, the amounts to be employed should be judged solely on the basis 
of the degree of the losses in each instance, and by the piomptness and com- 
pleteness of the response Ovei enthusiastic or improper type of theiapy 
may be fraught with as much danger to the patient as if he were not treated 
at all Fear, pain, chilling, loss of plasma proteins, as well as hemo- 
concentration, are factors of importance in the combating of shock in 
burns, and they must all be treated with due regard foi the vaiiables in 
individual cases 

Regarding the use of electrolytes for the patient in shock, we have, 
for over a year now, been strictly conservative in the use of 5-10 per cent 
glucose solution in order to prevent edema of both tissues and vital organs 
Normal saline with its added risks of edema and sodium poisoning is pro- 
hibited except where biochemical examination shows a definite depletion 

SULFONAanOE THERAPY 

It is the belief of the authors that the most important feature of the 
local therapy. IS the surgical treatment and cleansing of the burns, followed 
by the application of the occlusive compression dressing This brings the 
burn treatment into direct line with the' surgical treatment of all other 
fresh trauma Nevertheless, our experience has given us the profound 
impression that the addition of 5 per cent sulfathiazole in an oil-in-watei 
emulsion gives an important additional factor of safety against invasive in- 
fections as well as providing a medium for adequate curtain drainage The 
use of a wide 1-2-Mm curtain-mesh as a basic dressing is, we feel, a 
necessary and important adjunct to the bulky dressing Two particular 
experiences have contributed to confirm our belief One is that we have not 
in a single instance in this seiies been einbaiiassed by the development of 
clinical evidence of invasive infection The second, and mote impoitant 
expel lence, has been the contiol of pieexisUng infection simply by the 
standard tieatment with sulfathiazole emulsion locally applied While our 
belief is expressed in this way we have used sulfadiazine orally or intra- 
venously 111 three severely burned cases in whom pulmonary infection was 
suspected Two of these cases are included in the deaths, and the third case 
proved to have a severe bronchitis iihich was controlled We have not had 
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any frank pneumonias but feel that when such intercurrent respiratory 
infections tin eaten oral or intravenous sulfadiazine should be given Apart 
from such cases the authors believe that, other considerations aside, the early 
use of these drugs in severe burns carries a grave, unnecessary additional 
risk to the liver and kidne3's at a time when toxic manifestations from the 
burn itself are imminent 

To recapitulate, the oral dosage necessary to maintain a satisfactory tissue 
and serum level in the burned area is a menace to a severely burned person 
Such is our feeling, and our experience, with the local use being so satisfactory 
we can see no object in putting an additional load on potentially damaged vital 
organs Reference to our original paper will give the reader the results of 
local tissue concentrations upon which studies our conception of the rationale 
of local rather than oral or intravenous therapy is based 

ANEMIA AND HIPOPROTEINEMIA 

The management of the severely burned patient must include therapy 
to combat protein and hemoglobin loss In extensive burns this depletion is 
progressive and unless adequate replacement measures are instituted, maj 
become a serious threat to life At least it may do much to prejudice recovery 
and to prolong convalescence 

Hemoglobin loss should be coirected by the transfusion of whole blood, 
the best infusion fluid after the initial emergent period The amount of 
whole blood used must necessarily be determined m each case by the eryth- 
rocyte count and hemoglobin estimation as determined from day to day 
Iron in the form of Blaud’s mass 4 Gm daily per ora is well tolerated 
after the initial period of shock and toxemia 

Plasma proteins may be maintained either by the intravenous infusion 
of whole blood, plasma or other proteins suitable for intravenous use 
Blood substitutes such as gelatin, isinglass, ef cetera, may be of value as emer- 
gency measures, but they are inferior to whole blood in treating burn patients 
after the first 48 hours Occasionally it may be necessary to maintain this 
intravenous therapy for a much longer period This was amply demon- 
strated by Lund^ in the Boston disaster report As a rule however, the 
oral administration of protein is preferable to its intravenous use unless 
that protein be whole blood or plasma High protein feeding is essentially 
the treatment in the later stages of severe burns when it is difficult to main- 
tain normal levels If the oral intake be insufficient, complementary intra- 
venous amino-acid preparations should be employed Frequent estimations 
of the plasma protein are obviously necessary 

The important role of early skin-grafting in the conservation of protein 
and hemoglobin is already discussed in this report 

BERN TOXEMIA 

We are unable to offei any summary or comment on burn toxemia We 
are convinced that toxic manifestations during manifest shock present a 
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grave risk in all severe burns In our opinion, this unsolved problem deseives 
more serious consideration and lesearch than it has hitherto been given 
There are piobably many toxins involved and until more data are available 
on their characters adequate measures foi prevention and treatment are 
not possible Is this iwt the lemaimng inajoi pioblem w a seveiely burned 
pahent^ 
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Allen, ^ in 1941, was the first to demonstrate clinically that a tourniquet 
could be applied to a limb and that the part distal to the tourniquet could be 
enveloped in ice to produce after a suitable period of time surgical anesthesia 
Not only was anesthesia complete but subsequent operation could be achieved 
in a bloodless and practically shockless field This method of refrigeration 
anesthesia, it soon became apparent, was particularly suitable for leg ampu- 
tations m extremely poor-risk patients suffering from diabetes or arterio- 
sclerosis During the past two years numerous clinical applications of re- 
frigeration anesthesia have been suggested, and considerable experimental 
work has been done in an effort to augment our understanding of this novel 
technic All authois have implied, however, that many aspects and uses of 
this method are disputatious, and have encouraged further reports of clinical 
experiences with its proposed applications We have recently had two 
unusual and interesting experiences With refrigeration of limbs These cases 
were followed with interest by the members of our surgical staff, and they 
were managed with the view in mind of trying to clarify by clinical research 
a few of the polemical aspects of refrigeration anesthesia 

SUMJIARY OF CASE REPORTS 

'Case I — Clinic No 82438 L M , white, female, age 52, bad a long history, with 
numerous hospital entries foi chronic pyelonephritis, with a ureteral stricture, diabetes 
melhtus, and obesity She was being observed on the Gynecologic Ward for her p>e- 
lonephntis at the time of present admission At 5 a m July 17, 1942, she was seized with 
a sudden severe pam in her left leg The leg rapidly became cold and motionless We 
first saw her at i f M , approximately eight hours after the onset of pain The entire 
left lower extremity was cold, hard, white, and motionless Sensation was markedly 
diminished, but spontaneous pain was considerable Femoral, popliteal, and both pedal 
pulses were absent ^ The right lower extremity was normal She was not fibrdlating, 
nor had she been at any time to our knowledge Chmcalb’^, her heart and lungs seemed 
clear Electrocardiogiams in 1937 and 1941 were normal, but that made on July 20, 
1942, showed abnormal T-waves with left axis deviation 

A diagnosis of femoral artery occlusion from an embolus was made Papaverine, 
50 mg intramuscularly, and lumbar sympathetic block with 2 per cent novocaine faded 
to relieve her pain or increase the warmth of the extremity Femoral embolectomy was 
decided upon, and carried out ir hours after the onset of her difficulty 

Under i per cent novocaine anesthesia through a longitudinal incision crossing 
Poupart’s ligament, the common femoral artery and its deep and superficial branches 
were exposed The common femoral was occluded by an embolus, 2 cm long by I cm 

* This paper was awarded second prize in the 1943 competition of the San Francisco 
Surgical Society 

Submitted for publication November IS. 1943 
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wide Pulsation was present in the common femoral artery above the embolus but 
not in the superficial or deep femoral branches The embolus w'as removed from the 
common femoral artery, and large static thrombi sucked out front both the superficial 
and deep femoral arteries by an oiled catheter Mild back-bleeding was finally obtained 
from both the superficial and deep femoral arteries , but neither of these vessels pulsated 
after closure of the incision in the common femoral vessel The common femoral ^eln 
was not ligated 

Postoperatively she was given heparin by continuous intiavenous drip, and also 
dicoumarm by mouth She had an embolus to the right radial artery on the' first post- 
operative daj", but the hand remained warm By the third postoperative day the cir- 
culation obviously had not been restored to the left lower extremity, and a line of 
demarcation separating warm from cold, dying tissue could be felt just above the knee 
On the fifth post-operative day it was decided to cool the left lower extremity n^ an 
effort to reduce its metabolic requirements for viabilitj^ We hoped we might be able 
to presen'e the limb while collateral circulation was becoming established 

From July 22 to August 5, 1942, a cradle co' ered with ice-bags surrounded the 
left lower extremity The thigh was maintained at an approximate skin temperature 
of 18° C and the leg at 8° C , the leg being colder because of its poorer circulation No 
tourniquet was applied to the thigh True gangrene of the limb did not occur, infection 
did not appear, but the limb was obviously not Mable for all sensation and motor 
power was absent Her general condition improved, but we abandoned all hope 
for the limb On August 5 a guillotine amputation was performed just above the knee 
imder refrigeration anesthesia obtained by applying a tourniquet around the upper thigh 

Followung amputation the stump w'as surrounded by ice-bags for several days On 
the 7th postoperative day primo-secondary closure of the amputation stump was 
effected by tying preplaced stainless steel retention sutures All ice-bags w'ere removed 
from the stump by the loth postoperative day, but the tissues of the stump had failed 
to solidly agglutinate by August 27, 15 days after secondary closure Her plasma 
protein studies w^ere normal, and vitamin concentrates had been forced during her 
entire illness On August 27 at 4 a m she became acutely dj'spneic, shocked, cyanotic 
with an irregular pulse approaching 200/min Her lungs filled wuth bubbling rales, 
and frothy sputum appeared Phlebotomy w^as done, oxygen and digilamd administered, 
but she expired shortly afterwards Postmortem examination w'as not obtained She 
died either from acute heart failure or a pulmonary embolus 

Gross examination of the amputated limb show’ed it to be gangrenous, but infection 
of the tissues and necrotic changes were minimal considering it had been void of 
circulation for 19 days The popliteal vessel was occluded by an organizing thrombus 
As soon as the thrombus w'as removed it was apparent the blood had not coagulated in 
the peripheral structures, for a radiopaque mass could be easily injected into the 
popliteal vessel and made to flow dowm the leg (Fig i) Even the minutest vessels 
of the foot w'ere patent (Fig 2) This raised m our minds the possibility of having 
saved this limb by doing an embolectomy from the popliteal artery Refrigeration of 
the limb had pre\ented gross necrotic changes in the avascular tissues How'ever, 
microscopically, studies of the muscle, nen^e, blood vessels, and skin of the amputated 
limb were discouraging The muscle was completelj degenerated w ith only sarcolemmal 
nuclei remaining There was no sign of fibroblastic or muscle cell proliferation about 
the lessels of the penmj'sium or anjwvhere else (Fig 3) The small ressels contained 
lerj' few' cells which were chiefly polymorphonuclear and appeared to be on the point 
of migrating through the \essel wall The nen'ous tissue showed mild degeneratne 
changes wuth infiltration of moderate numbers of polymorphonuclear cells (Fig 4) 
The skin show'ed necrosis of the dermis and subcutaneous tissue with a few inflammatori 
cells and pigmented nuclei (Fig 5) ^lainty the epidermal papillae and a little of the 
deeper lajers of the epidermis w'as necrotic The microscopic diagnosis was gangrene 
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of the leg It seemed to us irreversible changes 
were occurring in the tissues microscopicallj, 
and that only the gross necrotic changes had 
been prevented by cooling 

Comment — This isolated experience 
of refrigeration of a hmb which was the 
seat of an unsuccessfully removed arterial 
embolus was not gratifying Although 
cooling of the anoxic hmb had retarded 
the metabolic needs of the tissues and pre- 
vented gross necrotic changes, we felt it 
had not prevented gangrene, had caused 
the available collateral blood vessels to 
contract, and had retarded both the stim- 
ulus for and rate of growth of new col- 
lateral channels 

Case 2 — Clinic No 21 1107 E M R, 
white, male, age 70, was admitted to the 
hospital, September j 6, 1942, without dia- 

betes, but with a histor) of claudication in 
the left lower extremity for over five years 
For the past seven months he had suffered 
in addition from an indolent ulcer on the 
heel of the left foot and severe pain in the 
calf and foot preventing sleep General phys- 
ical examination was negative except for 
moderate generalized arteriosclerosis In the 
left lower extremity the femoral pulse vv^as 
liarel}' palpable, the popliteal, dorsalis pedis, 
and posterior tibial pulses were absent The 
foot was cold, blanched on deviation, and ex- 


hibited dependent rubor There was a small indoknt ulcer on the medial aspect of the 


heel, but no gangrene of the foot or toes He complained bitterly of pain in the foot 
The right lower extremity was warmer, had a good femoral pulse, but weak popliteal 


and absent pedal pulses 

The pain in his left foot was so severe he insisted upon an amputation We advised 
him that we might be able to relieve his pain by sectioning the superficial peroneal and 


sural nerves We were particularly anxious to do this procedure under refrigeration 
anesthesia, and demonstrate by surgical biopsies of the nerve, muscle, skin and sub- 
cutaneous tissues any possible microscopic alterations m refrigerated tissues Further- 
more, we wondered if refrigeration w’ould have any permanent deleterious effects on 
the foot after it had been allowed slowly to return to room temperature He con- 
sented to our proposal, with the stipulation that we would amputate his leg if he was not 


satisfied with the results 

On September 17, 1942, a narrow rubber tourniquet was applied below the knee 
firmly enough to shut off the blood flow The site of tourniquet application was chilled 
with ice for 15 minutes before applving the tourniquet The leg was packed in ice 
and maintained at 2° C to 8° C for two and one-half hours During the first hour he had 
moderate pain in his leg which was relieved by morphine gr % Thereafter, pain 
subsided and the limb became anesthetic Operation was undertaken after two and 
one-half hours of refrigeration A section of the superficial peroneal and sural nerves 
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was removed and, m addition, pieces of the antej-ior and posterior tibial muscle groups 
The tourniquet was released, hemostasis obtained by fine silk ligatures, and the 
incisions closed 

During the ensuing four days the extremity was allowed to warm up slowly, keeping 
It packed in ice-bags At first he had no pam in the leg, but after two days he began 
having excruciating pain of a bursting character in the entire left lower extremity below 
the site of tourniquet application There w'as complete anesthesia over the superficial 
peroneal and sural nerve distributions Gross sensation was otherwise present He 
had a complete paralysis of all extensor and flexor muscle groups His toes became 
blue and mottled on the 5th day, 1 e one day after all ice-bags had been removed 



Fig 2 — Case 1 Arteriogram of foot 

Gangrene of his toes seemed imminent There was no skin necrosis at the site of 
application of the tourniquet The incisions seemed to be healing slowly, but because 
of the extreme pain and inability to move his foot he desired amputation without further 
procrastination Midthigh amputation was performed under gas anesthesia Sep- 
tember 22, 1942 

The amputated leg was examined carefully The popliteal artery was calcified 
and its lumen occluded by an organized thrombus It was impossible to inject it with 
radiopaque material to visual zed the circulatory bed still patent The muscular tissues 
above the site of tourniquet application looked normal, whereas the tissues below the 
site were graj , friable, and necrotic, particularly m the distal portions of the extremities 
Careful sections were taken of skin, muscle, tendon, nerve and artery above and below 
the site of tourniquet application for detailed microscopic studies 

Figure 6 gjiows the normal appearing muscle after two and one-half hours of refrig- 
eration Figure 7 IS the section of the biopsied superficial peroneal nerve, which also 
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looks normal In Figinc 8 the appcaiantc of the inubclc tissue from the amputated 
limb IS seen Iheic is maikcd separation of the muscle fibeis which have lost most of 
their striations Among them aic scattered model ate numbers of polymorphonuclear 
leukocytes and maciopliagcs The ncr\e, Figuic 9, now' shows a mild polymorphonuclear 
infiltration Section of the skin (Fig to) show's normal cornificd epidermis with dermis 
unchanged except for a few' pcinascular Ivmphocytcs and model ate subcutaneous edema 



1 IG 5 — Cise I Photomicrograph of skin Necrosis of dermis and subcutaneous tissue, 

\\ itli 1 few inflsmnntory cells 


Comment — To our knowledge this is the first reported case in w'hich a 
hmb was actually refrigerated, and then allowed to slowly return to room 
temperature While it is true we w'eie dealing with a limb which already had 
an abnormal cnculation, we aie inclined to doubt that refrigeration anesthesia 
may be used successfully m lengthy reconstruction operations upon normal 
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limbs This skepticism would apply equally to the debndement and preserva- 
tion of tiaumatized extremities Once a tourniquet is applied to a limb, 
even though the tissues distal to the tourniquet be cooled, irreversible changes 
in the specialized neive and musculai tissues aie apt to occur, unless the well- 
established piinciples governing the use of a tourniquet are caiefully observed 



Tig 6 — Case 2 Fhotomicrognph of nornnl muscle after 2 S hours of refrigeration 


DISCUSSION 

In May, 1941, aftei seveial yeais of experimental work with the survival 
of tissues subjected to complete asphyxia induced by tourniquets, Allen^ 
suggested, and demonstiated, the applicability of lefngeiation anesthesia in 
clinical surgery Briefly, the initial method of lefrigeration anesthesia con- 
sisted in applying a nairow band-hke (2 cm ) rubber tourniquet to the limb 
tight enough to obstruct all blood flow distal to it The limb, including the 
tourniquet site, was encased m thin lubber ice-bags, or cracked ice, and 
maintained at about 5° C until anesthesia was complete Ordinarily, this 
requiied about one to two and one-half hours for the lower leg and three 
and one-half to foui hours for the thigh This method of anesthesia was 
designed to lower the moitahty rate foi leg amputations in extremely poor- 
risk patients, particularl> in those suffering from diabetes or arteriosclerosis 
The anesthesia was “protoplasmic,” in the words of Allen, that is, all living 
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tissues and protoplasm neie anesthetized, not only^ the neivous tissue The 
operation could be earned out without haste in a bloodless field Anesthesia 
lasted an horn oi inoie, it cool solutions ^^ere used for sponging during the 
operation Once the touiniquet ^^as removed sensation returned in 15 to 
30 minutes but all blecdeis could be tied and the skin closed, ordinarily 
with complete anesthesia Opeiativc shock was nonexistent because of the 



Fig 7 — Case 2 Photomicrograph of normal nerae after 2 5 hours of refrigeration 


“protoplasmic” anesthesia Postoperatively the stump was packed in ice-bags 
for several days to preserve the vitality of the flaps, inhibit shock, and prevent 
3 -gglutination of the wound edges until clean healing could occur The 
rate of healing was proportional to the postoperative temperature Blood 
clotting and thrombosis of the vessels was prevented by cold, and emboli 
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from ascending thrombosis eliminated Bacterial activity was likewise re- 
tarded by refrigeration 

Allen^ emphasized that a tourniquet was essential to this method of 
anesthesia to permit chilling of the parts below it but prevent chilling of the 
remainder of the body The tourniquet likewise prevents pain, shock and 
systemic infection from a badly traumatized, infected or asphyxiated limb 
So long as the tourniquet remains in place, toxemia from the limb does not 
occur , but once a tourniquet has been elected for use in an asphyxiated or 
badly infected limb, it must not be removed until the leg is amputated, else 
overwhelming toxemia vill ensue Refrigeration inhibits the deleterious 



£ 8 Cuse 2 Photomicrograph of muscle from amputated limb fi\e days hter 

Marked degeneratnc changes with polymorphonuclear infiltration 


effects of tissue asphyxia, infection and shock piopoitionate to the degree of 
reduction of temperature Allen advised refrigeration of badly infected or 
traumatized limbs in pool -risk patients until the patient could be better 
prepared for surgery 

In this initial article Allen also suggested other possible applications of 
refrigeration anesthesia might be (i) Prevention of shock and infection 
m fractures, particularly those obtained in military life, (2) extension of the 
time limit for embolectomy with presentation of the limb by cooling until 
collateral circulation could develop— reduced tempeiatures would retard 
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thrombosis, necrosis and infection of the part, and (3) increasing the avail- 
able tourniquet and shockless opeiative time in plastic and reconstructive 
procedures on limbs 

Crossman, Ruggieio, Hurley and Allen- were the first to report a fairly 
large clinical series of cases subjected to amputation under refrigeration 
anesthesia An analysis of 45 cases was presented All of the patients were 
extremely poor risks foi amputation, suffering either from diabetes, arterio- 
sclerosis, or fulminating infection in gangrenous limbs Fifty-seven amputa- 
tions were performed, some of tbe patients being amputated below the knee 
iiiitially to combat toxemia, and then later having a amputation of election 
above the knee There were seven deaths in this series, a mortality 1 ate of 155 
per cent Twenty-one leg amputations, and 36 thigh amputations were pei- 
foimed Of the 21 leg amputations, some of which were done through areas 
of lymphangitis, there were three deaths, and only five failed to heal , success- 
ful healing occurred in 13 Of eight leamputations at a higher level in patients 
initially extremely toxic from sepsis, onty one death occurred They con- 
cluded that refrigeration anesthesia occasioned the patient no pain or loss of 
appetite, limited necrosis and stemmed infection in a gangrenous extremity, 
and militated against postoperative thiombosis and embolism Thej'^ recom- 
mended the tourniquet be of pure gum rubber and one centimeter wide, that 
refrigeration anesthesia could be maintained for several days, permitting initial 
low amputations through areas of infection in extremely septic patients, with 
subsequent reamputation at a site of election , and that primary skin 
closure could be countenanced frequently in tbe presence of ascending 
lymphangitis close to the site of amputation Refrigeration did not reduce 
the local vitality of tissues, weaken the barriers to infection, or create 
additional dangers of thrombosis or embolism These authors used complete 
refrigeration with a touimquet in all of their cases No pathologic studies on 
the refrigerated limbs were offered 

McElvenny,® later the same year, reviewed the status of cooling of limbs 
in preparation for suigical procedures and presented some additional 
experiences of cooling limbs without a tourniquet He mentioned the 
previously suggested use of lefugeration of a limb uith an acute arterial 
embolus, lengthening the time available for embolectomy, but stated no 
case reports of such a nature could be found in the literature Two of his 
cases were extremely interesting One was that of a man who sustained 
a crush injury with traumatic amputation of both of his legs at the knees 
He was in profound shock The stumps were packed in ice without a 
tourniquet for 58 hours while he was treated for shock and pneumonia 
and prepared for surgery At operation, under ethylene anesthesia, the 
stumps were cold and firm, the muscles red and healthy, blood clots were 
absent, and the dirt and sand did not adhere to the tissues Primary healing 
of the stumps occurred The man suffered pain in his stumps prior to cooling, 
but none thereafter The other case was that of a 78-year-old man with wet 
gangrene of the lower leg His leg was kept in ice without a tourniquet 
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for 28 da}S, \\ith no gioss damage to the skin He experienced no pain in 
the cooled limb Later, a tourniquet \\ as applied, and a midthigli amputation 
performed In neithei of these cases were studies presented of the patho- 
logic material obtained But, jMcEhenii} concluded that cooling without a 
tourniquet was bacteriostatic, pre\ented toxic absorption, and alleviated pain 
in a traumatired oi infected limb He again suggested the use of refrigeration 
111 militar} surger} to combat shock and hemoirhage, and slacken infection 
until surger} is peimissible 

j\Iore recent articles of clinical impoitance beating particularly on the 
later refinements in the technic of lefngeiation anesthesia, are ofteied by 
Crossman, Allen, Hurley, Ruggieio and Waiden,* and by Allen ° 

It IS inteiesting to examine the experimental observations wdiich have 
induced Allen and others to expiess such bold convictions concerning the 
merits of refrigeration in sui gerj 

SDRtlVAL OF TISSUES 

Wilson and Roone,'* in 1936 studied the effects of constriction and lelease 
ot a tourniquet upon an extremiU The} applied a tourniquet to the hind 
legs of 19 dogs undei baibital anesthesia Seventeen per cent of the control 
group died, all dogs whose extremiU was ligated ovei six hours died, but 
all dogs ligated under three houis survived The dangers from ligation 
of an extremity w'cre (i) nerve palsies and contractui es, due either to 
direct pressure of the touimquet or asphyxia of the ligated tissues, and 
(2) shock on release of the tourniquet They felt the shock w'as due either 
to absorption of toxic products from the ligated limb, or to local fluid and 
plasma loss into the ligated extremity They favored the latter since death 
was always slow and late after lelease of the tourniquet, and since the 
average increase of weight in the ligated limb w'as 3 5 per cent of the total 
body w'eight (Blalock showed that 24 pei cent of the body w^eight lost 
as plasma over a 28 5-hour period w as lethal to animals ) Giving large 
doses of blood and plasma increased the transudation of fluid into the dam- 
aged limb, but life of the animal was lost nevertheless Amputation alone 
w'as ineffective m saving life once local swelling had occuried m the limb, but 
early amputation of the ligated limb combined wnth large doses of blood and 
plasma preserved life in these animals 

Allen, m 1938 and 1939, published several articles dealing with experi- 
mental studies on the effects of tourniquets and temperature on various body 
tissues He concluded that skin and nervous tissues w'ere most susceptible to 
the effects of tourniquets, and that these effects were due either to direct 
pressure of the tourniquet or to local tissue asphyxia The direct pressure 
of the tourniquet could be tolerated by skin easily for eight hours without 
local gangrene He felt the paralyses occurring after prolonged application 
of a tourniquet were of two types one, direct pressure of the tourniquet 
on the nerve, and two, asphyxia of the nerve The nerve would recover in 
several hours from the effects of local asphyxia, but not from direct pressure 
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To minimize the effects of direct tourniquet pressure, a narrow tourniquet 
not wider than two centimeters was advised He also found that tissues 
subjected to complete asphyxia would survive for much longer periods of 
time than commonly thought The leg of a rat would survive, for example 
for 13 hours, a dog for 15 hours, and isolated examples in the literature on 
human limbs suggest equal resistance of human tissues to prolonged asphyxia 
The mam complication fi om pi olonged ligation of an extremity was secondary 
shock on release of the tourniquet This shock varied 111 severity depending 
upon the duiation of ligation and mass of tissue ligated Mild to moderate 
degi ees of shock could be controlled by replacement of local fluid and plasma 
loss, but severe shock necessitated early amputation m addition to fluid, 
plasma and blood replacement He postulated a toxin was formed in 
asphyxiated tissues which augmented the severity of shock and required 
eaily amputation of anoxic tissue pi 101 to absorption of the toxin into the 
blood stream, if life v'ere to be maintained The toxin was liberated and 
absorbed slowly, foi it could never be demonstrated in the blood stream, nor 
was the blood of a shocked animal deleterious to other animals In addition 
to the general effects of tissue hgajiion, he discovered various tissues had 
different degrees of lesistance and reaction to asphyxia Nervous tissue, 
for instance, was most susceptible to the effects of ligation, and, even there, 
motor fibers were more sensitive than sensory fibers, and peripheral nerves 
were more lesistant than the brain and spinal cord Muscular and fibrous 
tissues withstand the effects of asphj'^cia relatively veil 

‘•Allen early noted that even slight elevation of the body temperature multi- 
plied enormously the effects of mass ligation of tissues Gangiene of the 
extremity occurred much earlier, and secondary shock on release of the 
tourniquet was pi oportionately gi eater Using first the hind legs and abdomen 
of rats he found reducing the tempeiature of ligated tissue decreased the 
danger of both gangrene of the part and secondary shock Later, working 
with rabbits and cats under light amytal narcosis, he demonstrated that by 
immersing the ligated limb in ice water a tourniquet could be left on the thigh 
foi 24 to 30 hours and still have the animals survive on release of the tourniquet 
and allowing the limb to wai m slowly The animals had a sensory palsy for 
four to five days, and a motor palsy for eight to ten days , but thereafter nen^e 
function seemed noimal He concluded that a slight elevation of body tem- 
perature, within the limits of fevei, favored the appearance of local gangrene 
and shock, reducing the temperature conespondmgly decreased the incidence 
of gangrene and shock The best tempeiature foi an asphyxiated limb was 
found to be approximately 2° C On the basis of these experimental observa- 
tions he postulated that refi igei ation anesthesia could be used with benefit 
111 the surgery of, (i) amputations, (2) emergency surgery, to control 
hemorrhage, shock and pain and permit later successful debridement or 
closure of wounds, (3) plastic surgerj^ enabling operations under tourniquets 
for three to five hours, or preserving skin grafts , and (4) arterial embolism 
or other vascular injuries, prolonging the feasible period for embolectomy 
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or aitenal suture by avoiding intravascular clotting, and the absorption of 
toxins fiom the asphyxiated tissues 

Brooks and Duncan^"’ conducted some ingenious experiments on the 
eltects of tempeiatuie on the sunival of anemic tissues They determined 
the minimum time for gangiene to develop m a lat’s tail subjected to a con- 
stant pressuie of 130 mm Hg at tempeiatuies langing fiom -5° C to 40° C 
Between 1" C and 5“ C the tail would suivive ovei 96 houis, at 100m 
teinperatuie it would suivue 18 houis of piessuie, but at 40° C it suivived 
onh three to foui houis Pathologic studies on the refiigeiated tails revealed, 
howe\er, that e\en though gioss sunnal was appaient, microscopically, there 
was maiked fibrous tissue leplacement of the musculai and nervous tissues 
Another interesting obsenation follows The tails of tw'o rats w^eie subjected 
to a pressure of 130 mm Ilg at 30° C foi 16 houis, a time-period wdiich 
would iinariabh produce gangiene One animal w'as then subjected to 
a temperature of 40“ C , gangiene began m two hours and was marked at 
12 hours In the othei, the tail was maintained at a tempeiatuie of 1 ° C , 
the tail looked noimal at the end of 24 houis, but 24 houis after the tail 
was allowed to return to 100m tempeiatuie gangrene w'as present These 
authors oflered the inteicsting suggestion that clinical gangiene w'as leally 
a postmortem change which was readily influenced by tempeiatuie, but 
the) wondeied if tissue ncciosis, of which the onset and extent cannot be 
clinically detci mined, was equally subject to tempeiature They warned 
against the too lapid clinical use of lefrigeration anesthesia Teinperatuie* 
defiiiitel) eflccts tissue alrcad) neciotic 01 clinically gangienous, but it might 
not alter the Mabiht) of tissue of pooi viabilit) but not dead Cold low^eis 
the circulation to a part as well as its metabolic needs, and many hours of 
refrigeration might hasten fibrosis of specialized tissues, such as nen^e and 
muscle Tlic) felt clinical exjienencc was essential to answei these problems 

A recent clinical resume b) FiccmaiP'’ on the influence of temperature on 
the de\elopmcnt of gangiene in peripheral vascular disease concludes that 
the optimum tempeiatuie foi an extremity which is the seat of occlusive 
vascular disease is between 30° C and 34" C Cold produces vasospasm, 
heat increases the metabolic demands of the tissues beyond their circulatory 
capacity, and may precipitate gangrene Refi igeration is advised only for 
amputation 

COXTItOL OF INFECTION BY TEMPERATURE 

It occurred to AlleiF” that refi igeiation anesthesia might be helpful in 
combating infections in the extremities Low'eimg the temperature w'^ould 
arrest bacteiial activity and application of a tourniquet w'^ould prevent the 
flow' of toxins or bacteria from the infected limb The inheient danger, 
however, w'ould be that on release of the tourniquet an overw'helming accumu- 
lation of bacterial and tissue toxins might be leleased into the circulation In 
one group of experiments rat feces w'as injected into the legs of cats and 
dogs Refrigeration for tw'o to five hours with a tourniquet had no efifect 
on the infections Refrigeration for 24 to 48 hours with a tourniquet 
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resulted in improvement while the tourniquet was in place, but on release 
of the tourniquet extensive masses of tissue turned dark and gangrenous 
and the animals died despite eaily and high amputations In the second group 
of experiments cultuies of pure stieptococci were injected into the legs of 
rabbits These resulted m either a trivial local process oi an overwhelming 
sepsis, but no true cellulitis or lymphangitis comparable to human infections 
Refrigeration with a tourniquet held the infection in abeyance until the 
release of the tourniquet, but ultimately proved of no value Clinically, 
therefoie, it was suggested that refrigeration of infected limbs be used to 
stem the infection until amputation was performed , an infected limb should 
not be lefrigeiated with a tourniquet unless amputation is contemplated 
More recent clinical experiences with cooling of infected tissues will be 
discussed latei 

Brooks and DuncaiT'* studied the influence of temperature on wounds by 
injecting intracutaneously in the backs of anesthetized dogs oil of turpentine 
and Staphylococcus aiaeus cultures 

If the temperature ot the wound was maintained at 40° C there was 
with both the oil of turpentine and Staphylococcus aweus injections marked 
inflammatory reaction m 24 houis and central necrosis of the lesion in 48 
hours If the temperature was maintained at 10° C only slight inflammatory 
leaction was present in 24 hours, and even at 48 hours gross inflammation 
was absent Controls maintained at 37" C showed slightly less reaction than 
the group with increased temperatures However, after 48 hours the cooled 
part was allowed to return to normal temperature, and it was observed that 
by 96 houis the lesions resembled a control group of 24 hours Thereafter, 
the lesions which had initially been cooled had slightly larger necrotic centers 
than the control group, suggesting cooling, 111 fact, irritated the tissues, 
resulting in a more marked inflammatory process eventually These authors 
expiessed the opinion that cooling inhibited bacterial growth and toxin 
production The inflammatory process in the deeper tissues was not affected, 
for these structures were perfused by constant temperature blood They 
concluded by warning against the indiscriminate use of either heat or cold 
on a traumatized extremity No experiments were made on the fully de- 
veloped inflammatory process 

Whereas the experimental evidence is not encouraging that cooling of 
an infected part has a beneficial influence on the structure, clinically refrigera- 
tion of an infected part with a tourniquet prior to amputation has proven 
an invaluable adjunct in controlling the toxicity and severity of a hopelessl) 
infected limb The clinical observations of Allen,i Crossman, Ruggiero 
Hurley, and Allen, ^ McElvenny,®’ and Haley^® offer adequate testimony 
that tourniquet refrigeration of an infected limb prevents the subsequent 
absorption of toxic or degenerative tissue products, alleviates pain, and stems 
the virulence of the infection All severely infected cases which have been 
refrigerated, however, have been amputated, and there are no reports in 
the literatuie of the use of cold to control infection, yet at the same time 
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presene the limb McElvenny"’ has rephited two cases in which cooling 
without a tourniquet has been piacticed (i) A 50-year-old man with 
traumatic amputations of both legs at the knees. The stumps were cooled 
by ice for 58 houis befoie attention to the local injuiies was feasible He 
felt the cooling preiented infection and pieserved the vitality of the damaged 
stump tissues, and (2) a 78-yeai-old man with w'et gangiene of the lower 
leg The leg was kept m ice foi 28 days without a tourniquet The skin 
was not damaged, pain was iehe\ed, absorption of toxins prevented, and 
a midthigh amputation was peifoimed later by applying a tourniquet 

To sum the evidence iqi. the infection in, and toxicity fiom, a hopelessly 
infected limb can be conti oiled by 1 efrigeiation w itli a tourniquet. Amputation 
can then be undertaken when the patient’s condition permits Cooling, 
pc] se, does not seem to heU e a beneficial effect on an inflammatory process 
While the infected part is cooled there is an inhibition not onl}'^ of bacterial 
growth and toxin pioduction, but also of the normal tissue 1 espouse Release 
from the cooling ma} aggla^ate tlic cxcntual inflammatory 1 espouse 

CONTROL or SHOCK BY TCMPBRATURE 

While imestigating tissue metabolism and the effects of local tourniquet 
asphyxia, Allen’^ made some inteiestnig obsenations on the secondaiy shock 
of the animals incident to the release of the tourniquet He found applying 
a tourniquet to a limb was a simple, accuiate, and conti oiled method of 
producing and studying shock When the tissues of a limb had been subjected 
to an inadequate flow of blood for too long a period of time, death invariably 
resulted This shock, which was accompanied by hemoconcentration, was 
felt by Allen to be due to local salt, water and plasma loss, combined wnth 
the production of a histotoxin in the asphyxiated tissues Administration . 
of blood, saline and plasma prexented hemoconcentration How^ever, after 
asphyxia of extensue masses of tissue, even though hemoconcentration w^as 
prevented by administration of blood, saline and plasma, death still occuried, 
presumably from histotoxicosis Allen found that the effects of local asphyxia 
w'ere aggravated by heat and diminished by cold Specifically, in unanesthe- 
tized rats asphyxia of the hind leg could be tolerated at room temperature 
for only five hours xvithoul death of the animal, at 46° C , less than one 
hour, and at 2° C for eight hours or more 

Blalock and Mason,*'’ m 1941, undertook a study of the comparison of 
the effects of heat and cold in the prevention and treatment of shock due 
to either hemorrhage or trauma Dogs under morphine anesthesia were 
used to study the effects of hemorrhage, morphine and ether anesthesia 
was used to study the effects of trauma Hemorrhage was simulated by 
removing three per cent of the body w^eight, or approximately one-third 
of the blood volume, from flie femoral artery over a 30-minute period Of 
the 14 control animals, 5 recovered, the average duration of life of the 
remaining 9 being 3 hours and 33 minutes In 9 animals heat sufficient to 
elevate the rectal temperature 3 7° C was applied All of these animals died, 
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the average duration of life beiflg 5 5 hours In 8 animals cold sufficient 
to depress the rectal temperature 12 3° C was produced All of these animals 
died, the average duration of life being ii 5 hours The application of heat 
01 cold of these degrees did not alter the chances for survival, but the appli- 
cation of cold doubled the survival time of the shocked animal Comparable 
results were obtained when the reduction of blood pressure to shock level 
(75 nim Hg ) was studied by removing blood from the femoral artery 
In the traumatic shock group 8 animals were subjected to elevation of body 
temperature of an average of 3 6° C , 15 animals were cooled an average of 
6 6° C , as measured by rectal temperatures The local fluid loss was about 
the same m the two groups The only striking diflference between the two 
groups were that the animals exposed to cold lived twice as long (6 hours 
and 35 minutes) as those exposed to heat and one of the cold animals survived 
They concluded % “Significant elevations of temperature decrease the chance 
of life and shorten the period of survival The application of cold does not 
increase the chance of survival but is accompanied wuth a lengthening of 
the survival of an animal with a low blood pressure Significant elevations 
of temperature cause more disastrous effects than do depressions of sim- 
ilar degree ” 

Gratified with a satisfactory method of producing shock by crushing the 
hind legs of dogs in an irregulai mechanical press, Duncan and Blalock^^ 
experimented further wuth the effects of plasma administration and local 
cold application to crushed extremities Of the control group at room tempera- 
ture that had the hind leg crushed in the mechanical press for 5 hours, 20 out 
of 21 died The average survival time w'as 8 hours, the average increase in 
the weight of the crushed limb was 33 per cent of the body weight Fifteen 
^ dogs had their hind leg similarly crushed for the same length of time but were 
given plasma in amounts equivalent to 3 3 per cent of their body weight 
Nine dogs died, the average time of survival being 20 hours The average 
increase in the weight of the limb was 5 33 per cent of the body weight 
Therefore, two-thirds of the plasma administered was lost at the site of injury 
The 6 surviving animals show^ed severe shock wuth decreased urinary output, 
elevation of blood nonprotem nitrogen, and plasma creatine and creatinine 
The legs became swollen wuth yellow fluid in the fascial planes Suppuration 
occasionally occurred, as did nerve palsies Microscopicall}^ the tissues 
showed extensive scarring and replacement of the muscle with fibrous tissue 
In 7 animals the effects of local cooling simultaneous with the crushing were 
analyzed Only 2 of these animals died, both having pneumonia The sec- 
ondary shock and local fluid loso in the injured extremity was much less, 
however Six dogs had the Iimh crushed for 5 hours, a tourniquet was applied, 
and 30 minutes later refrigeration of the limb was carried out The tourni- 
quet was removed after i hour, but the ice packs were maintained for 4 more 
hours All of these animals died from severe shock, and the average fluid 
loss in the injured extremity was 3 7 per cent of the body weight In 5 
dogs the hmb was crushed only for 3 5 hours, and then treated with the 
tourniquet and refrigeration as above Three of these dogs died, with an 
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aveiage fluid loss ot 3 pei cent of the body ^\ eight and inaiked hemoconcentia- 
tion Maiked spelling of the limb, infection with seal ring, and neive palsies 
also occurred Duncan and Blalock concluded that the deleterious effects of 
crush injuries or traumatic shock ueie attiibutable to toxin production, and 
local fluid and plasma loss m the injured pait Administration of fluid and 
plasma prolonged life by combating these elements m shock, but did not 
'influence the pioduction 01 eftects of the tissue toxin Freezing during the 
crushing period protected the animal consideiably fiom shock and local 
fluid loss, foi the metabolism of the tissues was 1 educed and less injury 
resulted from inadequate blood supply Refngeiation after crushing had 
been completed had little or no influence on tiaumatic shock, for anoxia had 
alread} liberated its destructive weapons 

Later ork, repoi ted b} Blalock and Duncan,--’ emphasized the extremely 
different eftects between tiaunia alone and the same amount of trauma com- 
bined w’lth the pi olonged apjilication of a tourniquet Exti emities w'ere ti au- 
matized b} striking the thighs ot anesthetized animals a numbei of blow’s 
with a hammer In one group no touiniquet w’as applied and plasma w'as 
administered in amounts equualent to 5 per cent of the body w’eight Eveiy 
one of these animals survived In the second group the same amount of 
trauma w'as produced but a 'touiniquet w’as applied to the limb for five 
hours So long as the toui niquet w as in place the animals 1 emained unchanged, 
but on release of the tourniquet death ensued despite the administration of 
plasma in amounts equivalent to five to 10 per cent of the body w’eight From 
the clinical standpoint, thej cautioned stiongly against the control of 
hemorrhage by a tourniquet, and advised, if a touiniquet is inipeiative, to 
cool the part distal to the tourniquet to reduce the chances of development 
of shock following the release of the constriction How’evei, the tourniquet 
must be left 111 place as short a time as possible, unless the part is to be 
amputated 

A good deal of the previous experimental w’ork of Blalock, Blalock and 
Duncan, and Blalock and Mason, is summaiized m a recent aiticle by 
Blalock Using the same experimental method for studying the treatment 
of shock, the hind legs of large dogs, anesthetized wnth nembutal and morphine, 
w’ere subjected to repeated blows with a blunt instrument foi five to eight 
minutes Ten animals were used foi each method of therapy studied If 
a tourniquet w'^as applied it w’as left m place for five hours The experimental 
results are showm in Table I 


Table I 

4 

S^O^\I^G THE ILL EFFECTS OF A TOURNIQUET AND THE BENEFICIAL EFFECTS OF LOUFRING THF TEMPERATURE 


Experimental Procedures 

OF A 

PART DISTAL TO A TOURNIQUET 

Plasma 

Animals 

Time 

Regional 

No 

Tourniquet 

(% Body WT ) 

Surv n ing 

Survival 

Fluid Loss 

Trauma, plasma therapy 

10 

0 

5 

8 

8 daj s 


Trauma, tourniquet, plasma 

10 

s 

5 to 10 

0 

14hrs 

7 8 

Trauma, tourniquet, cold, plasma 
Trauma, tourniquet, cold, no 

10 

5 

5 

5 

1 7 5 hrs 

5 42 

plasma 

10 

5 

0 

4 

2 hrs 

20 mins 

5 41 

• 
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Ref 1 igcration was carried out by surrounding the limb in crushed ice, 
as soon as the traumatization was completed These experiments substan- 
tiated previous work and confirmed the opinion that a tourniquet should not 
be applied to an injured extremity, for it burdens the patient with the harmful 
effects of anoxia plus trauma If a tourniquet must be applied cooling of the 
part distal to a tourniquet lessens the ill effects of constricting and releasing 
the blood supply to an injured part The beneficial effects of cooling of a 
part distal to a tourniquet may be due to a “slowing of the metabolic processes 
or to a number of other alterations” 

TECHNIC OF REFHIGERATION ANESTHESIA 

The two indispensable elements for obtaining satisfactory refrigeration 
anesthesia aie (i) A tourniquet applied tight enough to completely obstruct 
all circulation to the distal parts, and (2) ice or another mechanism for 
maintaining the tempeiature of the ischemic limb between 2° C, and 8° C 
until anesthesia is complete It must be realized that the tissues are refrig- 
erated, not frozen If the}’’ be cooled below 0“ C , by adding salt to the ice 
or using other substances with a lower freezing point than water, the tissue 
will be frozen, and an irreversible change in the colloid structure of the 
tissues will occur This freezing of the tissues or alteration of their colloidal 
state precludes the return to normalcy in the affected tissues In our early 
experiences with refrigeration anesthesia salt was unwittingly added to the 
ice and sufficient care was not exerted in observing the temperature of all 
parts of the limb When amputation of the leg was performed certain parts 
of the limb were refrigerated, but other parts were frozen The refrigerated 
parts were soft, normal in appearance, but the frozen parts were hard, 
inelastic and solid Fortunately, we escaped freezing of the tissues at the 
site for amputation in tliese cases 

The harmful effects of a tourniquet are due either to the local asphyxia 
of the structures deprived of blood or to direct pressure within the zone of 
the tourniquet To minimize the local effect of a tourniquet Allen® recommends 
a narrow (i 25 cm ) band of elastic pure rubber tubing On theoretic and 
experimental grounds this recommendation would apply for both the arm 
and leg, but clinical experience with tourniquets, in general, has induced 
us to favor the pneumatic blood pressure cuff for the arm Nerve palsies 
occur less frequently with it than with narrow band tourmquets in the arm 
In the leg, however, we have had no difficulties with the narrow elastic 
rubber tourniquets This objection is immaterial if the limb is to be amputated, 
for skin necrosis at the site of tourniquet application. is equally rare with 
either form of tourniquet At any rate, for satisfactory anesthesia the tourni- 
quet must be applied with sufficient pressure to completely obstruct all cir- 
culation to the limb 

After the site of tourniquet application has been chosen, ice-bags are applied 
around this site for 15 to 20 minutes to chill it This renders subsequent 
application of the tourniquet almost painless A tourniquet is then placed 
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around the chilled area completely occluding all blood flow distal to it (Fig 1 1 ) 
If no infection is present in the limb it may fiist be elevated and milked free 
of blood by winding the extremity with an Esmarch bandage The entiie 
limb from the top of the tourniquet d’stalwards is enveloped directly in 



Fic II — Refnceritioii Tcclinic Alter clnlliiiK of tourmqiiet site with ice bigs, the tourniquet is 
•ipiiliecl well ihovc the site chosen for 'iinputifion 



Tig 12 — Refrigeration Technic Entire limb enveloped in ice bags, and outer casing of rubber 

sheeting wrapped around limb and ice bags 


crushed ice or in thin ice-bags containing cracked ice Mild pain from the 
tourniquet may occur but this can readily be controlled by small doses of 
morphine Care must be taken to refrigerate all aspects of the limb The 
cracked ice or ice-bags aie contained within a large rubber sheeting (Fig 12) 
To prevent flooding of the bed with ice water, the head of the bed is raised 
and the distal end of the rubber sheeting conducts the water into a pail If 
a thermometer is placed next to the skin the temperature langes between 2° C 
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and 8° C A low thigh or midthigh amputation requires 2 5 to 3 hours of 
refrigeration, the upper leg 2 to 2 5 hours, the lower leg i 5 to 2 hours The 
ice is not removed until die patient is in the operating room, and the 
tourniquet is removed on completion of the operative procedure Complete 
anesthesia lasts from i to i 5 hours, depending on how careful the operator 
IS to avoid heating of the exposed tissues Chilled saline has been recom- 
mended for moistening the tissues and instruments 

If the amputation is to be below the knee, and the patient can sit up 
in a chair, the leg may simply be inserted in a bucket of ice water to 
obtain refrigeration The above-described technic, though simple and 
effective, is rather untidy, wet, and cumbersome, and several authors have 
recently reported mechanical devices to facilitate refrigeration without these 
inconveniences Crossman, ef al,^ are using an electrical refrigerator ther- 
mostatically controlled at 40° F to obtain 1 efrigeration, and Haley^® has 
described a convenient metal cabinet to contain the limb and cracked ice 
during refrigeration Haley also recommends the use of two tourniquets in 
infected and toxic cases, one applied during the initial upbuilding period at 
the tibial tuberosit}'-, and the second applied at the upper thigh a few hours 
prior to amputation This permits the area through which amputation is 
to be performed to be washed free of, and recover from, the effects of all 
absorbed toxins 

It IS interesting to note that the tourniquet and refrigeration may be 
carried out well above the site chosen for amputation (3 to 6 inches) without 
fear of reducing the vitality of the tissues distally No cases of slough at the 
tourniquet site or of the few inches of tissue distal to the tourniquet have 
been reported 


POSTOPERATIVE CARE 

Postoperatively, the usual pressure dressing to and immobilization of the 
stump IS carried out, and the stump is surrounded with ice-bags In the 
ensuing 48 to 72 hours the number of ice-bags to the stump is gradually 
decreased, and by the 4th day no further cooling of the stump is necessary 
Since agglutination of tissue fluids is retarded by cooling more serum than 
usual may dram from the stump, and healing is slightly slowed Skin, 
sutures, if used, should not be removed before the loth to 12th day, but 
otherwise the stump heals satisfactorily The degree and extent of post- 
operative healing can be somewhat controlled by regulating the cooling of the 
stump, and this is an advantage, particularly m infected cases, where too 
rapid healing is undesirable Pam from an edema m the stumps is lessened 
by postoperative cooling 

Pneumonia is a definite complication from this method of anesthesia, 
particularly m the elderly, toxic, or poor-risk patients Precautionary 
measures, as avoiding respiratory depression by excessive sedation, encour- 
aging deep breathing exercises and coughing, frequent turning of the patient 
exercising of the arms and legs must be initiated immediately after operation 
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If pneumonia or atelectasis does occui, full doses of one of the sulfonamide 
drugs should be admimsteied 


SUMMARY 

From an anal} sis of the available clinical and expeiimental material 
many of the advocated advantages of i efngeration m infection, shock, trau- 
matic injuries, vasculai occlusions and leconstructive extremity surgery 
seem untenable It vas hoped tint refi igeration might enable us to preserve 
the vitality of man} limbs suftering fiom these afflictions which would 
ordinarily have to be sacrificed Bacterial growth is retaided by refriger- 
ation but so. also. IS the tissue response to inflammation, and on release 
of the cooling the inflammator} leaction may even be aggravated 

In an injured extremity vith an intact blood supply the application of a 
tourniquet is extremely hazardous, for it increases immeasurably the sub- 
sequent shock by adding to trauma the ellects of tissue asphyxia It is highly 
questionable if cooling alone of such a limb is of A^alue If a tourniquet must 
be applied to an injured extiemit}, then refrigeration of the anoxic parts 
distal to the tourniquet will lessen greatly the subsequent shock on release 
of the tourniquet Care must still be exercised to avoid prolonged application 
of the tourniquet if the part is to be pieserved, for although gross necrosis 
and postmortem changes in the asphyxiated tissues amII not occur the highly 
specialized nerve and muscular tissues in the limb may be irieparably damaged 
by ischemic fibrosis The same objection to refrigeration anesthesia may 
be voiced against its use in extensive reconstructive operations on an extremity 
AAhere a prolonged bloodless and shockless field Avould be desiiable Similar 
objections obtain m using refrigeration in the presence of vascular occlusion 
of an extremity If embolectomy fads to restore the integrity of the limb, 
cold Avould have a constrictive effect on the existing collateral circulation 
and would probably retard the development of new collateral channels 
Without a tourniquet a limb could probably not be cooled sufficiently to 
prevent recurrent intravascular clotting m the damaged vessel following 
embolectomy 

It IS true that refrigeration anesthesia has decided advantages in the 
control of shock, hemorrhage, and infection if saciifice of the limb has been 
decided upon Clinically, this has been particularly demonstrated in elderly, 
debilitated patients toxic from gangrene or infection in a limb The appli- 
cation of a tourniquet combined with ref rigei ation will eliminate the absorp- 
tion of toxins, promote bactenostasis, avoid gross necrotic changes in the 
limb and permit remoA’^al of the limb in a bloodless, shockless and completely 
anesthetic field Herein, lies the main advantage of refrigeration anesthesia 
Lower amputations are permissible, necrosis of the stump is lessened, ampu- 
tation may be undertaken through a potentially infected field, and subsequent 
drainage of infection in and healing of the stump controlled by postoperative 
cooling The dangers of spreading thrombosis or embolism are obviated 
Pneumonia postoperatively, must be cautiously avoided 
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REGENERATION OF PRE- AND POSTGANGLIONIC FIBERS 
FOLLOWING SYMPATHECTOMY OF THE UPPER EXTREMITY 

AN EXPERIMENTAL STUDY 

H D Kirgis, Pii D , M H , and E A Ohler, M S 

Nfav Oni.tA>'s, La 

PROM THE DEPARTMENT OI ANATOM1, TUI ANE UM\ ERS1T\ SCHOOL OF MEDICINE, NEW ORI EANS LA 

Consider \nLE conirom.rsv exists as to the explanation of the unsatis- 
factory lesults which occasionally follow' attempts to relieve vasospasm by 
renioial of the simpathetic innervation of the upper extremity This study 
aims to provide an explanation for those cases m w'hich the symptoms reappear 
after a postoperatn e period of several months Excluding those individuals 
in which the return of simptoms might be explained by an increased sensi- 
tivity of smooth muscle to epinephi me following degeneration of postganglionic 
fibers the cases in which undesired lesults aie obtained may be divided into 
tw o gi oups ( 1 ) Those w Inch show' some persisting vasospastiCity , and 
(2) thobc which aie tempoiaiily relieved but show' a recurrence of sustained 
\asoconstriction aftei an elapse of several months 

The fiist gioup ma} show peisistence of symptoms because of failuie 
to leniove the cei vicothoiacic ganglion and a sufficient number of additional 
thoracic stmpathetic ganglia Kuntz^ demonstrated that, to obtain complete 
sympathetic denervation of the upper extremity, in many cases the second 
thoracic sympathetic ganglion must be resected or isolated This w'as show'ii 
to be necessary because postganglionic fibers originating from cells in the 
second thoracic or lower s}mj)athetic ganglia are often present in the intra- 
thoracic ramus which extends between the second and first thoracic nerves 
Kirgis and Kuntz- reported the presence of a smaller and less frequently 
occurring intrathoracic lanius betw'een the third and second thoracic nerves 
Such rami constitute a pathw'ay by w'hich postganglionic fibers from as 
low' as the third thoracic sympathetic ganglion might reach the roots of the 
brachial plexus independently of the sympathetic trunk Moreover, the re- 
current nen'es that reenter the vertebral canal contain postganglionic fibers, 
softie of w Inch ascend and leave the canal along nerves composing the brachial 
plexus (Van Buskirk^) Thus, these fibers constitute anothei pathwa}' b}' 
W'hich vasoconstrictor impulses may leacji the upper extremity follow'ing the 
common operative procedures 

Several theories have been advanced in an attempt to explain the recur- 
rence of vasospastic symptoms following temporary relief Sheehan^ sug- 
gested that preganglionic fibers may extend into the upper extremity to 
functionally replace the degenerated postganglionic fibers However, he 
considered this improbable Various workers have proposed that the return 
of vasomotor activity is the result of regeneration of axons whose cell bodies 
he in sympathetic ganglia inferior to the usual level of trunk resection It 
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has been suggested that these fibers rejoin spinal nerves to be distributed 
peripherally Histologic evidence that such regeneration may occur has not 
yet been demonstrated 

White^® concluded that the recurrence of symptoms in Raynaud’s disease, 
following sympathectom}' of the upper extremity, is the result of an increased 
sensitivity of smooth muscle to epjnephrine following degeneration of post- 
ganglionic fibers However at the time when the relapse usually occurs 
hypersensitivity to epinephrine is either absent or very much reduced (Sim- 
mons and Sheehan’’’) These investigators concluded that this return of 
symptoms probably is due to a regeneration of vasoconstrictor fibers Smith- 
wick® states that the recurrence of symptoms following either pre- or post- 
ganglionic sympathectomy is undoubtedly due to partial regeneration of 
sympathectic fibers He also suggested that lecurrence of vasomotor activity 
may be the result of the regeneration of fibers from thoracic segments below 
the level of section of the sympathetic trunk " This worker, in an attempt 
to prevent such fibers reaching ganglionic cell stations, enclosed the second 
and third thoracic ganglia and the inten’^emng trunk in a small, silk sack 
and ligated the cut end of the lower portion of the trunk 

In experimental woik on cats. Tower and Richter® found no evidence, 
within i8 months, of functional regeneration of postganglionic fibers How- 
ever, they reported that preganglionic fibers regenerate within a month to 
make functional connections in the cervicothoracic ganglion Evidence con- 
firming these findings has been presented by Hinsey, Phillips and Hare’- 

JIATERIAL AND METHODS 

A total of 21 cats was used in this investigation In each instance 
operative procedures were performed on the right side only, the left side 
remaining as a control Animals were sacrificed at postoperative periods 
langing from 28 to 300 days 

Based upon the experimental procedures utilized, the animals may be 
divided into three groups Group A consisted of 12 cats from which the 
cervicothoracic and the second thoracic ganglia w^eie removed In addition, 
the third thoracic ganglion w^as removed in some animals of this group 
Group B included three cats in which communicating rami w^ere extirpated 
In one animal the rami between the sympathetic trunk and the second thoracic 
nerve were removed , in the other jtw'O animals the rami betw^een the sym- 
pathetic trunk and the eighth cervical and fii st thoracic nerves w^ere removed 
Group C consisted of six animals in which a cervicothoracic and second 
thoracic ganglionectomy was performed and the third thoracic ganglion isolated 
by section of the communicating rami The cut end of the inferior portion 
of the trunk was ligated and drawm into a small tube, the upper end of wdiich 
was then sealed with paraffin The tube was sutured to the prevertebral 
muscles A silver tube w^as used in three animals and a glass tube in the 
other three 
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To obviate possible inteipietation of sensoiy and vagal fibeis as legenei- 
ated sympathetic axons, a supplemental y operative piocedure was pei formed 
on se^eraI animals lo to 14 days prioi to the teimination of the experiment 
This consisted of extiipation of the posteiior lOot ganglion of each spinal 
nerve from the seventh ceivical to the second thoracic segment inclusive 
In addition, a segment of the vagus neive was resected from the uppei 
cenucal region 

Upon saciificing the animals a caieful dissection was made of the sympa- 
thetic trunk, the vagus nene and the thoiacic and ceivical spinal neives 
Connections foimed postoperatn eh between the sympathetic trunk and the 
upper thoracic and lowei ceivical nenes weie lemoved and piepared foi 
histologic stud} Some tissues weie fixed m Bodian’s No 2 solution and 
stained b} the piotaigol technic , 'othei s weie piepaied with osmic acid 

The extent of functional legenciation of postganglionic fibeis w^as esti- 
mated by determining the activih of the sweat glands of the paw^ pads and 
the actnity of the aiiectoi pili muscles of the upper extremity The 
function of the sweat glands was tested by the staich-iodine method, that of 
the arrector pih muscles b} electrical stimulation of the thoiacic sympathetic 
trunk infeiior to the point of section The extent of lenewal of synaptic 
connections b} preganglionic fibeis in the cenneal sympathetic ganglia was 
determined b} the response of the pupil and nictitating membrane to electiical 
stimulation of the thoracic s}mpathetic tuink below the level of section 

OBSERVATIONS 

Sympathetic deneivation of the opeiated side w'as evidenced by a maiked 
constriction of the pupil projection of the nictitating membrane, elevation 
of the cutaneous temperature of the foiehmb and inactivity of the sw'^eat glands 
Regeneration of preganglionic fibeis was indicated by dilatation of the pupil 
and retraction of the nictitating membiane This w^as observed m most animals 
by the end of the fourth postoperative month 

No indication of functional regeneiation of postganglionic fibeis into the 
upper extremit) w^as detected b} either the staich-iodine sw^eating test or by 
electrical stimulation of the sympathetic trunk inferior to the point of 
resection How'evei, the lattei stimulation caused piompt and maiked 
dilatation of the pupil in the majoiity of animals Even those animals which 
were allowed the longest postoperative suivival periods (300 days) show^ed, 
by the experimental methods used, no evidence of activity of postganglionic 
fibers 

Gross and microscopic examination of the sympathetic trunk and thoracic 
and cervical spinal nerves reveals that a rathei extensive attempt at regenera- 
tion had occurred 

Removal of the postenoi root ganglion of each nerve from cervical VII 
to thoracic II, inclusive, did not materially 1 educe the numbei of regenerating 
fibers Resection of the vagus in the uppei cenncal legion failed to modify 
the histologic picture 
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] IG I — Se\cnth ^Ild eighth cervical and upper three thoracic ner\es and s>mpa 
tlictic trunk siv months after removal of the cervicothoracic and second thoracic 
St nip ithetic ganglia (All photographs are nnretoiiched) 

Fig 2 — Corresponding spinal nerves and sjmpathetic trunk of unoperated side 
from same animal as Figure i 

In those animals m which the cervicothoracic and the second (and m some 
cases, the third) thoracic ganglia were removed (Group A), dissections show 
considerable regeneration of fibers from segments below the second and third 
thoracic levels (Fig i) The legenerating axons ascend from the cut end 
of the thoracic sympathetic trunk in several small bundles Fibers which 
communicate with the neives of the brachial plexus extend from these 
fasciculi Many of the lemaining components extend upward to the cervical 
sympathetic trunk, and othei fibers are lost in the adjacent connective tissue 
Regenerating preganglionic fibers emeige from the severed communicating 
rami of the upper thoracic spinal nerves and become intermingled with those 
axons extending upward from the cut end of the thoracic sympathetic trunk 
In all cases considerable scar tissue was formed m the region from which the 
sympathetic nervous tissue was removed It was demonstrated both by dis- 
section and micioscopic examination that many fibers had established con- 
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rections bet^^een the cut thoiacic tiunk and the communicating rami, which 
had been seveied at opeiation This was noted especially m relation to 
the rami of the sixth, seventh and eighth cervical neives Both the experi- 
mental (Fig i) and contiol (Fig 2) sides piesent a considerably larger 
communicating ramus to the seventh cervical nerve than to the other nerves 
of the brachial plexus 

I 

Fig 3 



Fig 4 Fig 5 

jFig 3 — Trans%ersc section of a portion of tlie regenerating sjmpa 
thetic trunk immediatel) abo\e point of section (All phctoinicrographs 
show tissue prepared b> protnrgol except Figure 5, in which the tissue W'as 
prepared with osmic acid ) 

Fig 4 — High power magnification of an area of Figure 3 showing 
thinlj m>elinated and unm>elinated fibers 

Fig 5 — Area of a transierse section of the reformed communicating 
ramus between the sjmpathetic trunk and seventh cerMcal nerve 

Microscopic Study of the bundles of nerve fibers issuing fi-om the cut 
thoracic sympathetic trunk reveals many myelinated and unmyelinated axons 
(Figs 3, 4, 5) There is a marked predominance of thinly myelinated axons 
which undoubtedly are preganglionic fibers from lower thoracic segments 
The number of regenerating unm3’’elinated fibers varies greatly In some 
instances there are more of these fibers than in the control trunk , the excess m 
number of fibers is attributed to branching of regenerating axons The com- 
municating rami between the regenerating sympathetic trunk and the spinal 
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nerves are composed of both myelinated and unmyelinated fibers These fibers 
are not segiegated, both types occurring m all communicating rami Histo- 
logic examination of the relation of these rami to the spinal nerves reveals 
that many of their unmyelinated fibers course with the nerves as small 
discrete bundles (Fig 6) The rami, m proximity to the spinal nen^es, 
divide into fasciculi which join the nen^es independently (Fig 7) 



Fio 6 — Transverse section of the seventh cenical nerve showing a small bundle 
of unrajclinatcd fibers coursing with the nerve 

Fig 7 — Transverse section of the seventh cenical nerve showing a small bundle of 
unmjelinatcd fibers joining the nerve 


In Gioup B, in which communicating lami alone weie extirpated, dis- 
section shows renewal of connections between the sympathetic trunk and 
spinal nerves as early as four months postoperatively (Fig 8) Grossly, these 
communicating rami exhibit relationships to the spinal nerves similar to those 
between the rami and spinal neives of the control side (Fig 9) Micro- 
scopically, these rami were found to consist of myelinated and unmyelinated 
fibers These fibers are not as comj^actly arranged as m a formal ramus, 
instead they are grouped m numerous loosely placed fasciculi interspersed 
in connective tissue (Fig 10) 

In those animals comprising Group C, in which the cervicothoracic and 
second thoracic ganglia were removed and a tube placed over the cut end 
of the inferior portion of the sympathetic trunk, renewed connections were 
found between the sympathetic trunk and the spinal nerves (Fig il) The 
regenerating fibers emerge fiom the inferior end of the tube, which had not 
been sealed, and from that point the majoiity of the fibers turn and course 
superiorly The numbei of the bundles of regenerating axons is considerably 
smaller than in those cats in which no steps were taken to prevent regenera- 
tion The tube contains coiled myelinated and unmyelinated fibers and a 
small amount of scar tissue In every case the tube is surrounded by a 
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operatively Therefore, these fibers must have regained synaptic relation 
with neurons of the cervical sympathetic ganglia 

These findings emphasize the necessity of taking special measures to 
obviate reestablishment of functional connections by preganglionic fibers with 
upper thoracic ganglia when the latter are not extirpated Our work indi- 
cates that such connections would likely be made by a rather large number 
of fibers Since the great majority of postganglionic fibers which pass to 
the upper extremity are axons of cells of the cervicothoracic, and the second 
and third thoracic ganglia, it would seem advisable to remove or isolate 
these ganglia However, clinical reports (Smithwick^) have indicated that 



vs 



Fjc ,0— Area of a transverse section of 
1 regenerated communicating ramus shown 
in Figure 8 

more favoiable results are obtained if the 2 ] 
postganglionic fibers are, insofar as iS pos- 
sible, allowed to remain intact The pro- 
ce'dure which has been recommended as 
ffiving most satisfactory results consists es- 
sentially of severing the sympathetic trunk 

immediately inferior preganglionic fibers of the second and 
ganglion fo y isolation of the second and third thoracic sympa- 

tlietic gang y nregangliomc fibers of lower thoracic segments from 

reestablishing synapt „ preganglionic fibers which emerge 

Unmyehnated a^ons acc^ny^^e^P 

'rnd rnto"L“surrLding connective tissue and prevertebral muscles and 
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Fig II — Seventh and eighth 
cervical and upper three thoracic 
spinal nerves and sympathetic 
trunk following removal of the 
cervicothoracic and second the 
racic ganglia and isolation of the 
third thoracic ganglion in a small 
glass tube 
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thus fail to reach a spinal neive or sympathetic ganglion Although many 
unmyelinated fibeis join spinal neives, experimentation reveals no functional 
activity of postganglionic neuions m the sympathectomized extiemity This 
IS in accoi dance ^^lth the findings of Tower and Richter,® who report no 
functional activity of postganglionic fibeis in the upper extiemity of cats 
within i8 months aftei sjmipathectomy If functional connections are le- 
established b}^ these fibeis, as has been repoited clinically, experimental 
evidence of their activity should have been obtained within 6 to lo months 
It would appear, fiom the extent of the regeneiation which occurs centrally, 
that some of the fibers might leach the peiiphei)^ These expeiiments yield 
no such evidence 

Several of the explanations which have been advanced to account for the 
recurrence of vasoconsti iction, following sympathetic denen^ation of the 
upper ejitremit}’’, appear applicable in ceitam cases The increased sensi- 
tivity of smooth muscle lo epmephime may be an important factor in the 
early retuin of symptoms when postganglionic fibers are destroyed Rela- 
tively complete deneivation might relieve symptoms tempoiarily but be 
followed by then reappearance due to more effective activity of the persist- 
ing axons Postganglionic fibers may be capable of functional legeneiation 
Our work indicates that recurrent symptoms, following the common operative 
procedures, may be due largely to the regeneration of preganglionic fibers 
from lover thoracic levels and their regaining synaptic relation with cells 
in the isolated uppei thoracic ganglia 

SUAUtA-RY 

1 Following extirpation of the cervicothoracic and the second and third 
thoracic ganglia, regenerating unmyelinated and myelinated axons ascend 
from the cut end of the thoracic sympathetic trunk The majority of these 
myelinated axons are preganglionic fibers which join similar fibers from the 
upper thoracic segments and reestablish functional connections Avith cervical 
sympathetic ganglia 

2 Evidence of reestablishment of functional connections by the pre- 
ganglionic fibers was found, in most cases, after a postoperative period 
of four months 

3 A considerable numbei of unmyelinated fibers from the cut thoracic 
trunk reentei uppei thoracic and lowei cervical spinal nerves via the cut 
ends of communicating rami 

4 Physiologic tests failed to reveal functional activity of postganglionic 
fibers within a postoperative period of 300 days 

5 Capping the cut end of the thoracic sympathetic trunk in a glass 01 
silver tube was only partiallj'^ effective in preventing regeneration of axons 
from the severed trunk 

The authors wish to express their appreciation for the kind cooperation and interest 
of Dr Harold Cummins, Professor of Microscopic Anatomy, Tulane University School 
of Medicine, New Orleans, La 
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Wc wish ro REPORT \ c\SE 111 whicli complete panci eatectomy was pei- 
formed £oi hypennsulimsm due to a small islet-cell adenoma located m the 
head of the panci eas near the duodenum The case has several mteiestmg 
features justifying its leport It is piobably the second or thud total pan- 
createctomy, and the fiist lepoited case known to us of complete pancreatec- 
tomy with suivival following operation foi moie than a few w^eeks It is the 
first total pancreatectomy for a benign lesion of the panci eas The adenoma 
discovered in the lemoved pancreas is one of the smallest functioning islet- 
cell tumors reported, if not the smallest Most impoitant is the fact that 
the patient is living and well at the time that this paper is written, i 6 months 
after the operation Obseivations on the resulting diabetes and digestive 
disturbances are recorded 


CASE report 

The patient, a Jewish woman, age 49, registeied at tlie Ma3'o Clinic July 6, 1942 
She complained of fainting spells which had occurred intermittently during the previous 
three years There were several different tvpes of attacks, consisting of unconsciousness, 
dizziness, blank spells and sweating spells, all of which had been relieved by the adminis- 
tration of carbohj'drate varying from orange juice to intravenously injected glucose 
During one of the patient’s unconscious spells, her physician had obtained a concentration 
of sugar that was less than 30 mg per 100 cc of blood There had been five severe 
attacks of unconsciousness lasting from one to five hours The minor attacks were 
more frequent than those of more severe character, and varied from dizzy or blank 
spells to attacks of sweating These lasted from five minutes to one hour During the 
blank spells the patient would feel rather foolish and be somewhat confused Sweating 
spells would occur almost every day between 10 a m and 12 u They were charac- 
terized by drenching perspiration, weakness and slight confusion followed by nausea 


* Since this article ivas written, Doctor Priestley has been commissioned Lieut 
Colonel in the Army of the United States 
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They were relieved by orange juice or candy The patient complained of feehne 
nervous and depressed, experiencing panicky sensations and feeling disoriented 

General physical examination showed the patient’s weight to be 142 pounds (64 4 Kg ) 
he systolic blood pressure was 140 Mm of mercury and the diastolic ivas 80 The 
lesults of examination of the heart, lungs and abdomen were essentially negative 
Urinalysis, blood counts and sei ologic tests for sypbihs gave negative or normal results 
Roenlgciiograms of the head, thorax and lumbar portion of the spinal column were 
negative The hepatic function, as shown by the bromsulfalein test, was normal An 
electrocai diogram showed Rate 93, sinus tachycardia, slurred Q R S complexes in 
derivations I and III, notched Q R S complexes in derivation II, left axis deviation, 
notched P waves in derivations II and III, low amplitude T waves in derivation III 
Leads IV-R and CR-2 showed positive T waves The fasting concentration of sugar 
was 42 mg per 100 cc of blood, the concentration of calcium was 94 mg per 100 cc 
of serum A routine 36-hour fast was started, but at 12 hours the concentration of 
sugar was 52 mg per 100 cc of blood, and at 18 hours the patient had a severe hypo- 
glycemic crisis starting with drowsiness and sweating, and merging into stupor and 
unresponsiveness, and then into complete loss of consciousness, lasting between one 
and one and a half hours Her concentration of sugar taken after the onset of this 
crisis was 29 mg per 100 cc of blood Recovery was slow after intravenous adminis- 
tration of 20 Gm of glucose, followed by oral administration of 200 cc of orange juice 
Anorexia with severe headache and fatigue followed the crisis but complete recovery 
was reached in 30 minutes The concentration of sugar rose to 108 mg per 100 cc 
of blood after the glucose and orange juice had been administered 

A diagnosis of hypoglycemia, probably caused by hypermsulinism, was made It 
was our opinion that a tumor of the islets of Langerhans was present 

Operation — ^Julv 15, 1942 When the abdomen was opened, all of the visible struc- 
tures, including the liver, appeared normal There was no evidence of a malignant lesion 
The pancreas was exposed by dividing the gastrocolic omentum along the greater curva- 
ture of the stomach and reflecting the stomach anteriorly and upward Prolonged and 
careful palpation of the pancreas from the tail to the head did not reveal any evidence 
of tumor The posterior aspect of the head ol the pancreas was exposed by reflecting 
the duodenum medially but no lesion could be found m this portion of the pancreas 
It was felt that there must be an adenoma present which was of the same consistency 
as the remainder of the pancreas and not situated on the surface of the gland, and 
that for this reason it could not be detected At this time the situation was reviewed 
in consultation with Doctor Wilder, of the Metabolic Service, who was present at the 
operation, with the hope of determining the best procedure for the patient It was 
known that she was incapacitated by her symptoms and it appeared quite certain that 
these symptoms were caused by hypermsulinism If only a portion of the pancreas 
were removed, it was known from experience that she would not be relieved unless an 
offending adenoma were present in the resected portion Accordingly, it was decided 
to remove the entire pancreas 

The duct of Santorini was isolated approximately i cm proximal to the duodenum 
and was ligated The duct of Wnsung entered the common duct about o ^ cm proximal 
to the papilla of Vater, and this duct was ligated The common duct was severea and 
hgated proximal to its entrance into the pancreas The gastroduodenal artery, likewise, 
was severed and ligated The head of the pancreas then was dissected free from the 
duodenum and mobilization of the gland toward the left was continued Care was 
observed in order to avoid injury of the superioi mesenteric vessels immediately posterior 
to the pancreas near the head of the gland, and the splenic vessels coursing along the 
superior border of the body and tail of the pancreas were preserved also The pancreas 
then was removed in its entirety The blood supply of the duodenum was then, of 
course, inadequate, and, accordingly, partial gastrectomy was performed, approximately 
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a third of the stomach and the first and second portions of the duodenum being removed 
and an anterior Polya-type of anastomosis being made The duodenal stump at about 
the le\el of tlie superior mesenteric vessels was inverted The gallbladder then was 
joined to the posterior wall of the stomach to establish adequate internal biliary drainage 
by cholecystogastrostomy The patient was given a transfusion of 1,500 cc of blood 
during the operation 

Pathologic Rcpoit The pancreas weighed 80 Gm Following prolonged search and 
many transverse incisions into the panel eas, a cellular adenoma of the islands of Langer- 
hans, measuring 8x5x5 Aim , was found situated m the head of the pancreas The 
portions of the stomach and duodenum removed during the course of the operation 
were normal in appeal ance 

Postopci ativc Com sc — The postoperative course was uneventful The patient’s 
weight on admission was 142 pounds (644 Kg) On August 9, the first time aftei 
operation that she w'as weighed, her weight w'as 132 pounds (59 9 Kg) This gradually 
fell and reach 1285 pounds (583 Kg) at the time of dismissal The stools varied 
from tw'o to six a da\, usuallj about two to three after the patient began to take' food 
The} were rather large, light colored and foul in odor at first, with some improvement 
b} the time of dismissal On August 4, the concentration of hemoglobin w'as 10 6 Gm 
per 100 cc of blood, cr}throcytes 3,370,000 and leukocytes 5,600 m each cubic millimeter 
of blood On August 19, the concentration of cholesterol w’as 216 mg per too cc 
of plasma, of cholesterol esters 12 1 of lecithin 301, of fatty acids 397, and of total 
lipoids 613 The concentration of calcium was 92 mg per 100 cc of serum On 
August I, after an Ewald test meal, the total acidity w'as 60 and the free hydrochloric 
acid 40, 150 cc W'as recovered m an hour and this contained a moderate amount of 
fine food remnants 

CoT^iMENi — Reports of total panel eatectorn> foi benign oi malignant 
disease of the pancreas are exceedingly rare in the hteratuie Tn 1908, Sative^ 
presented an extensive study on the subject of pancreatectomy involving the 
head of the gland He collected data on ii cases in which the opeiation was 
known to have been performed up to that time He mentioned a case credited 
by Mayo-Robson at the Congies de Pans, in 1900, to Billroth in 1894, in 
which entire removal of the pancreas had been performed because of its involve- 
ment in a grow'th and the patient suivived Sauve was unable to find any 
published account of this case and he felt that there w'as insufficient evidence 
of the details to warrant its inclusion in his series The only case listed in 
Sauve’s series approaching total panel eatectomy w'as Franke’s, in 1900 
Here the surgeon attempted total removal because of the apparent involve- 
ment of the entire gland by a malignant lesion He made the follownng 
statement “Under the head of the pancreas, I found a little mass as large as 
a hazel nut, situated against the duodenum , I thought it w^as a question of 
a supernumerary pancreas, and I preserved it ” The patient m this case 
had a good convalescence and showed only mild glycosuria between the fifth 
and nineteenth postoperative days and no further glycosuria till her death 
from recurrence of the carcinoma five and a half months later 

The fact that the patient enjoyed “perfect health” without evidence of dia- 
betes until the recurrence of the carcinoma w'^ould seem to indicate from 
numerous reports on partial pancreatectomy on human patients that at least 
10 per cent of the gland must have remained, legardless of whether 01 not 
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the small mass of tissue represented a supernumerary gland or an unresected 
portion of the head 

Recently, Rockey- repoited a case in which Tie performed total pancreatec- 
tomy for caicinoma of the pancreas, with widespread involvement of the gland 
His patipit survived for 15 days Necropsy revealed less than i Gm of pan- 
el e^tic tissue unresected 

Unless we have overlooked any cases, ours is the second authenticated 
case of total panel eatectomy foi any cause ever reported, and the only case 
in which there was sunuval beyond the immediate postoperative period 

In March, 1942, Duff^ piesented an extensive Albeit on the “Pathology of 
Islet-cell Tumois of the Pancreas” From his review of the literature he 
^\as able to make the following statement “The hypoglycemia syndrome has 
not been observed in association wnth islet-cell adenomata of a diameter less 
than I cm ” The measurements of the adenoma in our case were 8x5x5 Mm 
Smallei adenomas have been reported but they have been found incidentally 
at necropsy and w^ere not associated wuth clinical hypoglycemia 

Total pancreatectomy m this case appeared to be justified by the following 
consideration Careful examination of the gland at operation did not disclose 
an adenoma It W'as then obvious that the hypennsulimsm W'^as due either to 
an undiscovered adenoma or to hyperfunctioning of islet cells Partial pan- 
createctomy w'ould cure the patient if the resected portion contained an 
adenoma and might cuie the patient if hyperfunctioning islets w'ere the cause 
of the patient’s symptoms, as in the case reported by Graham and Hartman ^ 
However, it has been our experience that partial pancreatectomy in cases in 
which islet-cell adenomas w^ere not found has been disappointing and has re- 
quired in some cases repeated resections without favorable results 

Total pancreatectomy, on the other hand, should remove the cause of 
hypennsulimsm wdiethei it is due to an adenoma or to hyperfunctioning 
islet cells, and should not be follow^ed by important disturbance of digestion 
and nutrition resulting from loss of external pancreatic secretion, as has 
been shown by the w^ork of Whipple and Bauman'^ in removing the head of the 
gland for carcinoma The decision to remove the entire pancreas and to 
substitute for the incapacitating illness of hypoglycemia diabetes and 
external pancreatic insufficiency, wdiich w^e felt could be controlled fairly 
well medically, has been a happy one — ^an adenoma wduch would have been 
left behind if partial pancreatectomy had been performed w'as removed and 
the patient was cured of hypennsulimsm 

THE EFFECTS OF TOTAL LOSS OF INTERNAL SECRETION OF THE PANCREAS 

The metabolic problem resulting from complete pancreatectomy resolves 
itself into two mam considerations First, a deficiency of the internal secre- 
tions of the gland , and, second, a deficiency of the external pancreatic secre- 
tions It has been shown, both experimentally in animals and in cases of 
partial pancreatectomy performed upon human patients, that more than 80 
to 90 per cent of the gland must be resected before diabetes mellitus is 
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produced In 1934, Giaham and Hartman reported a case in which they 
resected 80 to 90 per cent of the gland for hypennsulinism The patient 
uas one )ear old No adenoma could be found in the resected portion of 
tlie panel eas Complete recoveiy was attained, and the fasting concentration 
of sugar nine months aftei opeiation was 83 mg per 100 cc of blood 
Other cases, in which the patients were adults, are repoited in the literature 
in \shich as much as thi ee-fourths of the gland has been resected and there 
appears to have been sufficient internal secretory function retained to prevent 
the occurrence of diabetes" It uas anticipated, of course, in our case that 
complete pancreatectom}'’ would pioduce diabetes melhtus but w^e felt 
that this could be conti oiled adequately by diet and insulin The mild 
degiee of the resulting diabetes was not anticipated 

Oui findings in regard to the degiee of internal pancreatic insufficiency 
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8 10 12 14 16 18 20 22 24 26 28 30 1 3 S 7 9 11 13 15 17 19 21 23 



Days after operation 

Chart i — Fasting concentrations of Wood sugar and insulin requirements before and after total 

pancreatectomy 

are in close accord with those of Rockey in his recent report of total pan- 
createctomy for carcinoma Dining the 15 days of postoperative survival 
of his patient’s insulin requirement leveled off at a range of less than 27 
units per day 

An interesting point was made in a recent article by Dragstedt® that it 
is necessary to remove 90 to 95 per cent of the pancreas of a dog to 
produce diabetes The resulting diabetes, however, is very severe and, 
paradoxically, is more severe than if the total gland w^ere removed There 
are no published data known to us on man to make a similar comparison 
However, in one case (unpublished) at the Mayo Clinic partial pancreatectomy 
was performed repeatedly for persistent hypoglycemia, and after the final 
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opeiation, which left only a small iim of pancreas adjacent to the duodenum, 
diabetes lesulted which required between 6o and loo units of insulin daily 
to control nearly one and a half years after operation When this high 
insulin requiiement is compared with the relatively small amount required 
to maintain control in Rockey’s and in our case, after total pancreatectomy, 
the same paradox is noted as occurs in dogs 

As shown in Chart I, the fasting daily blood sugar reached a maximal 
height of 341 mg per lOO cc of blood on the morning after operation 
The greatest total units of insulin required in any one day were 66 Regular, 
unmodified insulin was used for about four days after operation to “cover” 
the intravenous injections of 5 per cent solution of glucose in saline or distilled 
water From about the fifth postoperative day the diabetes was controlled 
by single daily subcutaneous injections of protamine zinc insulin and regular 
insulin in a single combined dose, administered 20 minutes before breakfast 
As will be noted in Chart I, the total daily dose that was required averaged 
around 30 units a day The ratio of the two types of insulin varied from one 
unit of protamine zinc insulin to one to two units of regular insulin The daily 
deteimmations of blood sugar were discontinued on the twenty-second post- 
operative day and the diabetes was controlled from this point on by testing 
the urine Specimens of urine were obtained at 6 and ham and at 4 and 
g p M The specimens of urine tested were fresh specimens, that is to say, 
the bladder was emptied by voiding a half hour before each specimen was 
obtained for testing By the time of dismissal from the hospital the 
patient had been taught a system of adjusting her own combined dose of 
insulin so that the specimens of urine taken before breakfast and before 
supper showed a trace of sugar Thus, the occurience of insulin reactions 
was avoided but the diabetes was kept m adequate control 

At the time that the patient was dismissed the results of analysis of 
stools and urine were not available, therefore, the patient was sent home 
on the diet of 1,965 calories, basal plus 50 per cent, composed of 243 Gm 
of carbohydrate, 94 Gm of protein, and 70 Gm of fat No pancreatin was 
given Adequate vitamin supplements were added A letter received from 
her phj^sician December 14, 1942, four months after her dismissal, stated 
that the patient was using “anywhere from 10 units of protamine zinc insulin 
and TO units of regular insulin to 15 units of each every morning She 
controls her dosage veiy well by checking her own mine The urine is 
usually sugar-fiee One month ago her fasting blood sugai was 109 mg 
pel 100 cc Two days ago her fasting blood sugar w^as 177 mg per 100 cc 
this being after some holiday dietary indiscretion ” Anothei letter stated 
that the patient “is doing very well Her fasting blood sugar, taken two 
weeks ago, w^as 134 mg per 100 cc She uses just about the same amount 
of insulin Her only complaint is severe abdominal cramps each moinmg” 
On July 16, 1943, her husband wrote that he w^as happy to say that “she 
is doing fine, has gained about three pounds (14 Kg), eats practicalh 
everything, and is in fine spirits She is really enjoying life She also does 
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not weigh her food She still has cramps for two to three hours every 
morning, but they are not as severe as at first ” The latest report we received 
w^as in November, 1943 The dose of insulin still varied between 20 to 30 
units pel da} 

As it has been established experimentally that fatty metamorphosis of the 
liver and Inpohpemia usually develop, ultimately, in dogs adequately main- 
tained w'lth insulin unless they are given adequate amounts of raw pancreas, 
lecithin, choline 01 the extract of the pancreas or lipocaic,® a diet rich m choline 
was given to oui patient to prevent the development of a fatty liver and 
hypohpemia Fifty giams of cottage cheese w^as a daily constituent of the 
diet and this, together wnth a higli protein content, w^as considered adequate 
to pre\ent such changes The excellent health of the patient 16 months after 
total pancreatectomy is indirect evidence that such developments have not 
taken place It has not been possible to obtain studies of function of the 
liver since dismissal 

EFFECT OF TOTAL LOSS OF EXTERNAL PANCREATIC SECRETION ON DIGESTION 

AND ABSORPTION 

On the twelfth postopeiative day the patient w'as taking a rather liberal 
solid diet, and the diabetes w'as under contiol At this time, studies w^ere 
begun to determine the degree of utilization of carbohydrate, protein and 
fat, and w^ere cairied out during tw'o ten-day peiiods and one five-day period 
It is possible that data obtained at a longer interval after operation wDuld 
reflect the ultimate effect of total pancreatectomy better than those obtained 
so soon after operation It is felt, how'ever, that the data obtained are suf- 
ficiently interesting to w^arrant recording them 

The patient’s basal caloric utilization w'as 1,310 calories, as computed 
by the Boothby nomogram The three periods w^ere kept essentially isocaloric 
at basal plus 50 per cent This equaled appi oximately 2,000 calories a day 
The cooked food was weighed and the content of carbohydrate, protein and 
fat w'^as estimated according to Sherman’s tables In the first ten-day period 
the estimated daily intake of carbohydrate, protein and fat was, respectively, 
24I) 945 69 Gm , in the second ten-day period the estimated daily 

intake of carbohydrate, protein and fat was, respectively, 206, 67 7 and 
102 5 Gill In the third five-day period the estimated daily intake of carbo- 
hydrate, piotein and fat w^as, 1 espectively , 222 70 and 95 Gm In the second 
and third periods the intake of protein was decreased approximately 25 
per cent below^ the intake 111 the first period while the intake of fat was 
increased 25 to 30 Gm over it The intake of carbohydrate, protein and fat 
w^as essentially the same in the third as in the second period During the 
third period the patient w^as given 45 ounces (140 Gm ) of pow'dered pan- 
creatin fParke-Davis) in gelatin capsules Cog ounce [28 Gm ] a day) 
Data obtained during the third period, w^hich was terminated at the end of 
fii’-e days because of the patient’s objection to pancreatin, are not as statistically 
significant because of shorter duration of the period as those obtained m the 
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first and second periods A daily weight was obtained during the last 13 
da3's of tlie study This fluctuated within a lange of three pounds (14 Kg ) 
The dail}^ average number of stools vaiied but little from period to period, 
being 2 4 on the low fat and 2 8 on the high fat diet wuth panel eatin 

Methods — The periods weie begun and teimmated by the use of carmine 
d}e marker technic and feces and mine were collected for five-day peiiods 
The stools were analyzed for total and neutial fat, nitrogen and cai bo- 
ll) drate, the urine foi nitrogen and sugai The total fat W'as estimated by the 
method of Saxon," neutial fat by the method of Saxon, nitiogen w^as estimated 
b) the method of Kjeldahl, and carbohydiate by the method of Folm and Wu 
The results aie gnen in Tables I and II 

Fecal Solids — The aveiage daily lvalues for fecal solids are shown m 
Table I The average daily weight of dried feces was greatest during Period I, 
when the loss of fat and nitiogen was gieatest The dried w'eight of the 
feces was greater than that of normal subjects on the standaid Schmidt test 
diet, as reported by Pratt ® He found that the avei age daily w^eight of the 
dried feces of a series of six normal persons over a period of three days was 
54 Gm and that the maximum was 62 Gm The average dail)'- values obtained 
in Period I were compaiable to those obtained by Pratt (113 to 154 Gm 
a da) for a three-day period) in five cases of carcinoma of the pancreas with 
obstruction to the pancreatic ducts, wdiile the values m Periods II and III 
were increased only moderately above those m healthy persons 

The fat composed 37 to 54 per cent of the fecal solids (range in normal 
persons 85 to 285 per cent, average 185 per cent) , 54 to 69 per cent 
of the fecal fat w'as neutial fat The daily loss of nitrogen in the stools 
varied from 2 92 to 8 28 Gm Computing the fecal nitrogen 111 terms of 
protein, average daily fecal piotein accounted foi from 25 to 39 per cent of 
the fecal solids Fat and protein accounted for 73 to 79 pei cent of the 
fecal solids 

Reducing Substances m the Feces and Uiine — Reducing substances 111 
the feces were not measurable in Periods I, II 01 III The aveiage daily 
values for reducing substances in the urine are showm in Table I in terms of 
calories These aA^erage daily values varied from 084 Gm (336 calories) 
to 8 16 Gm (32 64 calories) 

Nitiogen Balance — The nitrogen intake and loss are showm in Table 
11 The greatest nitrogen loss w^as observed during the period of greatest 
nitrogen intake (Period I) The nitrogen loss w^as less duiing Period III 
than during Period II, although the intake of both protein and fat was essen- 
tially the same during the tw^o periods Pancreatin w^as given during Period III 
and the smaller daily loss of nitiogen dining this period app^rs to have 
been due to the pancreatin, in spite of the administration of pancreatin in 
gelatin not enteric coated, capsules The effect of this amount of pancreatin 
in gelatin capsules on the digestion of protein in this case accords wnth that 
of one of us (unpublished data of Comfort), and of Beazell, Schmidt and 
Ia'),'^ and Rekers, Pack and Rhoads,^® on the effects of large amounts of 
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pancreatin given in enteric coated capsules in cases of external pancreatic 
insufficiency The daily loss of nitrogen in the urine did not vary greatl}' 
in the three periods The nitrogen balance was positive in Periods I and II 
despite a small loss of weight, but was more positive in Period I, in which 
the intake of nitrogen was greater than in Period II The nitrogen balance 
was greater in Period III than in Period I, in spite of the greater intake of 
nitrogen in Period I This may be due to the smaller daily loss of nitrogen 
in the stool and greater daily digestion and absorption presumably due to 
pancreatin 

Fat Values — The average daily intakes of fat and the total fat m the stool 
during the three periods are shown in Table II The proportions of ingested 
fat that was lost m the stool were, respectively, 70, 35 and 42 per cent in 
Periods I, II and III The average dail)'^ value for total fat lost was greater 
on the low fat (69 Gm ) diet than on the high fat (1025 Gm ) diet The 
average daily value for total fecal fat was approximately the same in Period 
III, when the patient ingested a daily average of 95 Gm of fat plus powdered 
pancreatin in gelatin capsules, as in Period II In short, pancreatin admin- 
istered in this fashion did not affect the absorption and digestion of fat 
significantly, contrary to the unpublished data of one of us (Comfort) and 
published data of Beazell, Schmidt and Ivy and of Rekers, Pack and Rhoads, 
on the effect of large amounts of pancreatin in enteric coated capsules in 
cases of external pancreatic insufficiency The variations of the amount of 
neutral fat lost in the feces paralleled those of total fat The percentage 
of total fat as neutral fat was greatest in Period I (low fat period) while 
the percentages of total fat as neutral fat were approximately equal m Periods 
II and III wnth an equal fat intake, in spite of the administration of pancreatin 
in Period III Pancreatin, as given, did not affect the digestion of fat sig- 
nificantly 111 this case 

The Effect of Loss of Food in the Vi me and Feces on CaJonc Balance — 
The caloric values of the ingested food and of the foods recovered in the 
urine and feces are given in Table I The average daily caloric values of the 
foods ingested varied but little in the thiee diets The loss of food in the 
urine was small , that in the feces was heavy Metabolic fecal fat and nitrogen 
have been ignored m computing the balance The aveiage daily loss of calories 
was 673. 439 and 435, respectively, during Periods I, II and III and 34. 
22 and 21 pel cent of the caloric intake was lost during these same periods 
The calories utilized ivere approximately equal in number to those for basal 
requiiements during Period I and were only slightly in excess of basal 
requirements in the other two periods The caloric loss was found to be 
great enough to affect the estimated necessary caloric intake radically 

SUMMARY AND CONCLUSIONS 

A case of hypoglycemia due to hypennsulmism from a small adenoma of 
the islets of Langerhans in which a total one-stage pancreatectomy was per- 
formed is repoited herewith A less radical procedure w^ould have failed to 
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cure tlie patient, since the adenoma was located in the head of the gland, in 
intimate proximity to the duodenum We believe that this is the first case 
of total pancreatectoni}’' for benign or malignant disease in which the patient 
has survived he}ond the immediate postopei ative peiiod Total pancreatec- 
tomy vas followed by a i datively mild degiee of diabetes Distmbance of 
caiboh}diate digestion was not detected by the methods used, while digestion 
of protein and fat vas definitel}^ diminished About 35 to 70 per cent of 
ingested fat and 25 to 55 per cent of ingested nitiogen could be accounted 
for 111 the feces A positive nitrogen balance occuried in spite of the large 
loss of nitrogen m the feces Foodstufts m the urine and feces accounted 
for 21 to 34 pel cent of the calories ingested The percentage of total fat 
in the stools as neutral fat vaiied from 54 to 69 pei cent The diied weight 
of the stools was greater than values obtained foi health}’' peisons The 
patient has remained 111 excellent health, 16 months aftei the opeiation 
Evidence of deficiency of lipocaic has not developed 
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TOTAL GASTRECTOMY, SPLENECTOMY, RESECTION OF THE 
LEFT LOBE OF THE LIVER, OMENTUMECTOMY AND COLEC- 
TOMY UPON ONE PATIENT IN ONE OPERATION 

Frank H Lahey, M D 

Boston, Ma&s 

FROM THE DEPARTMENT OP SL’RCnR\ THE EAHL\ CLINIC BOSTON NLASS 

A REPORT of the lemoval of the stomach, with resection of the left lobe 
of the liver, the spleen, omentum and entire colon at one operation, may seem 
only piidefttl, in view of the fact that the patient died after the second- 
stage closure of the Mikulicz anastomosis of the lower sigmoid and terminal 
ileum, five months aftei the original operation However, a report of the 
case serves to illustrate modern progress in anesthesia and surgery and to 
demonstrate the amount of surger)'^ a patient even of advanced years, m 
this surgical era can survive 


REPORT OF CASE 

A male, age 66, was referred to the Lahey Clinic with a history suggesting carcinoma 
of the stomach, and a roentgenogram showing evidences of a tumor occupying a large 



of the stomach The diagnosis was probable carcinoma of the stomach, and he 
wa's submitted to surgery, with a prospect of total gastrectomy 

The operation was performed under fractional spinal^ anesthesia 
record showing the time consumed, pulse and blood 


L>ru bllUNVlllS 

Upon opening the abdomen, the median portion 
occupied by a large firm mass assumed to be a care 
mass by contact invasion was the left lobe of the liv 
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bj contact extension was the midtransverse colon up to the splenic flexure As the 
transierse colon was turned up to inspect the jejunal fossa, this extension to the 
transverse colon was found to reach into the mesentery of the transverse colon next to 
the bowel and to invoke the middle colic artery There was a considerable area of 
mesenteric root that was uniinolved 

While on first inspection the mass seemed hopelessly irremovable, further investiga- 
tion re\ealed no nodes m the gastrocolic or gastrohepatic omentum, and no metaStases 
in the Iner except where the gastric mass had involved the left lobe of the liver by 
contact extension The mass, which was freely movable and sharply demarcated, was 



Fig 1 — ^Photograph of the gross specimen of the composite mass of viscera removed 


evidently of an unusual natuie Although apparently malignant, occupymg a large 
portion of the stomach, it had not extended into the lymph nodes, and if one cared to 
accept the hazards of such an extensive procedure, it was removable Although the 
patient was 66 years of age, he w^as thin and wiry, and preoperative study had revealed 
nothing abnormal except the gastric lesion It w'as, therefore, decided to accept the risk 
Because the transverse colon w'lth its middle colic artery was involved, it seemed 
best to transect the ileum, tie the blood supply and free the entire colon (ascending, 
transverse and descending) from the ileum down to the sigmoid, sew'ing the ileum to the 
sigmoid to make a Mikulicz anastomosis The liver was cut across where the left lobe 
joins the right lobe, controlling bleeding with the fingers until mattress sutures of silk 
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could be inserted The spleen was freed and turned up, its vessels were tied at the 
tail of the pancreas, and the whole block of organs, the left lobe of the liver, stomach, 
omentum, spleen and entire colon, was then removed in one mass The duodenum was 
inverted and closed and the jejunum anastomosed to the esophagus as in anj total 
gastrectomy 

In the interval between the original operation and the secondary closure of the 
Mikulicz anastomosis, the patient was driven by motor 250 miles to his summer home 
m the mountains His weight was maintained but did not increase Three months 
after operation the Mikulicz opening was successfully closed, but the patient died two 
months later due to what was proved by autopsy to be a recurrence of the malignant 
lesion The pathologic report was Hodgkin’s disease of the stomach 

COMMENT 

On review of the case, the operative undertaking was not as reckless as it 
may appear to the reader At the Clinic many total colectomies for ulcerative 
colitis and polyposis have been performed successfully Splenectomy, like- 
wise, has been undertaken in many total gastrectomies and adds but little 
to the time and the technical steps of the procedure Resection of the left 
lobe of the liver is not a difficult technical undertaking since its ligamentous 
attachment to the diaphragm is avascular, easily detached and permits such 
mobilization of the left lobe that it readily can be severed from the right lobe 
and the bleeding accurately controlled by mattress sutures 

With the entire colon and omentum removed, together with the spleen, 
stomach and left hepatic lobe, the remaining abdominal contents, largely 
right lobe of the liver and small intestine, only partly filled the abdominal 
cavity and so made exposuie and suture of the jejunum to the esophagus 
extremely easy In fact, in none of the 73 total gastrectomies which have 
now been performed at the Clinic has the exposure been as complete, and 
the anastomosis as easy, as in this case after removal of all the organs that 
so often interfere with exposure 

The Mikulicz plan of anastomosis of the ileum to the sigmoid, the usual 
procedure in colon resections in this Clinic, lessened the time required for 
the anastomosis, eliminated any additional hazard of leakage, and permitted 
immediate decompression of the small intestine through the tube inserted into 
the ileac end of the Mikulicz anastomosis 

Without the excellent continuous spinal anesthesia provided by the De- 
partment of Anesthesiology of the Clinic, I doubt that this extensive operation 
could have been accomplished successfully 

SUMMARY 

The patient described had the most extensive operation ever undertaken 
in my experience, namely, total gastrectomy, splenectomy, omentumectoiny, 
colectomy, and resection of the left lobe of the liver The technical surgical 
details are given, together with a photograph of the specimen and the anesthesia 
record Although the removal of this large amount of abdominal contents 
was not justified in view of the short period of sunuval of the patient, the 
successful technical accomplishment of the operation is proof of the modern 
advances in anesthesia and surgical methods 
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AN EXPERIiAIENT IN THE EARLY DIAGNOSIS OF 
GASTRIC CARCINO]\LY 


Fordyce B St John, M D , 

Paul C Swenson, M D , and Harold D Harvey, M D 

Nfav York, N Y 

PROM THE DEPARTMENTS OP SURGPRT AND RADIOLOG1, COLLEGE OP PH\SICIANS AND SURGEONS, 
COLUMBIA UNIX rRSIT\ \ND PROM THE PRESBYTER! \N HOSPIT XL, NEW TORE N Y 

The record of the patients with caiciiioma of the stomach at the Pres- 
b}teriau Hospital, we believe, is not unusual Duiing the 35 years from 
1908 to 1942, inclusive, 1204 people vith carcinoma of the stomach were 
admitted to the hospital Of this numbei 231 undeivvent resection, of 
whom 64 died as a result of the operation, leaving 167 wdio were discharged 
after radical surger}' Even this number includes a few cases in which the 
suigeon knew he left tumoi behind, or the pathologist demonstrated unsus- 
pected tumor cells at the limit of the lesection We face the fact, then, 
that of all the people wdio came to the hospital during this peiiod with this 
condition less than 15 per cent left it wnth any possibility that their disease 
had been arrested 

Theie are se\eial obvious means by wdnch this record could have been 
improved, which we have attempted in recent years to employ (i) A moie 
alert attitude on the part of the inteimsts into whose hands the patients 
usually come first, so that early caicmomas are less often overlooked (2) Bet- 
ter technic on the pai t of the radiologists and gastroscopists m demonstrating 
suspected lesions (3) Willingness on the part of the surgeons to operate 
when, after careful study, some suspicion of carcinoma still exists (4) Widei 
resections, and resections of tumors formerly consideied inaccessible In oui 
clinic, as m many others thioughout the country, this is being done (5) A 
lower operative mortality rate Oui rate has dropped from 33 8 per cent 
for the period 1908 to 1937, to 179 per cent for the period 1938 to 1942, 
and to 4 7 per cent for the year 1942 

We believe that all these factors have played their part in raising our 
resectability rate from 14 8 per cent for the period 1908 to 1937, to 36 5 
per cent for the past five yeais Before 1938, less than one patient m ten 
wath gastric carcinoma left the hospital wnth any possibility of arrest of his 
disease, now’’ during the past five yeais the ratio approaches three in ten 
Whether this apparent improvement wnll result in moie five-year survivors, 
there has not yet been time to tell It will follow, probably, that the rate of 
arrest will not keep pace with the resectability late but rathei with another 

* Read before the New York Surgical Society, January 12 , 1944 

This work was aided by a grant from the Anna Fuller Fund, New Haven, Con- 
necticut 

Submitted for publication December 18, I94'5 
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factoi, namely, the proportion of cases that come to surgery free of metastases 
Our reason for this belief lies in the following statistics Of the 97 patients 
who suivived resection prior to April, 1938, 25 (25 8 per cent) lived five years, 
or moie, apparently free of their disease This is a most encouraging figure, 
which shows that radical surgery for caicinoma of the stomach under proper 
ciicumstances does offer hope of cure But it is significant that of these 25 
survivois only four were shown to have metastases at the time of operation 
When one recalls that these foui were the sole survivors of about goo with 
piesumable metastases who weie admitted during this peiiod, the importance 
of early diagnosis becomes obvious 

This does not mean that the measures which weie taken to impiove oui 
results have been futile Certain advances have been made The number 
of admitted cases who were found to have no metastases prior to 1938 was 
about 6 per cent , during the past five years it has been nearly 10 per cent Of 
impoitance, too, is the fact that a greater proportion of cases without metastases 
have survived 1 esection Perhaps, also, more cases with metastases will prove 
to have been saved b}’’ the wider resections now being undertaken In othei 
words, we are providing oui surgeons with a more hopeful group of cases, 
and they are being better treated But it is still true that the great majority 
of cases enter the hospital already hopelessly ill, and it is within this group 
that improvements must be made if the death rate from carcinoma of the 
stomach among the general population is to be significantly reduced 


Ta-ble 

I 



carcinoma of the stomach 



1908-1942 {Inclusive) 




1908-1937 

1938-1942 

Total 

Admissions 

960 

244 

1204 

Operations not for cure 

471 

95 

566 

Resections 

142 

89 

231 

Resection rate 

14 8% 

36 5% 

19 2% 

Resection operative mortalitj * 

33 8% 

17 9% 

27 7% 

Metastases absent 

56 

24 

80 

Metastases absent (survived resection) 

41 

21 

62 

It IS this large group which comes 

to the doctor too late 

for attempts 

to cure that is the mam subject of our 

study They 

come too late usually 


because the early symptoms of gastric carcinoma escape their notice or 
do not seem to them important To them may be added, unfortunately, the 
patients whose gastro-mtestinal studies weie delayed because the doctor 
whom they first consulted failed to elicit complaints or appreciate their 
significance Clearly, if the surgeon waits for these people to come to him, 
they will continue to come too late Therefore, he must reach out and bring 
them in to study before they are aware of trouble, if possible Avhile their 
disease is yet asymptomatic Much has been done for pulmonary tuberculosis 
by mass studies of people who did not suspect that the} had the disease, 
and we have made an experimental attempt siinilaily to attack gastric 


cai ciiioma 
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The attempt consisted of mass i oentgenologic studies of men and women 
who \\ere not suspected of having gastric lesions The subjects of the study 
were people over the age of fifty who had no digestive symptoms of ap- 
preciated significance It was impossible to limit the group piecisely, because 
few people have no digestive symptoms whatever In selecting our cases 
we tried to include only those people who oidinanly would not have received 


Chart I 


PATIENT 


I G R 
a C A 

3 Z K 

4 PH 

5 J S 
e KG 
7 J S 
a P K 

9 E r 

10 H 1! 

II G B 
15 L B 
13 B S 
lU B 1' 

15 c r 

16 E E 

17 E B 
10 S A 

19 P V 

20 A 1 

21 R 0 

22 J J 

23 0 N 
2!) J J 
25 P T 


CARCIKOUA OF THE STOMACH 
FObLOT-UP RZSGLTS AFTER PARTIAl CASTREOTOUV 

lived 0 YEARS OR UORE WITHOUT EVIDENCE OF RESCTREilOE 



a gastro-intestmal study, so that if they had a gastiic lesion it would not 
ordinaril)'- have been discoveied Maintaining this pi erequisite, we first 
studied patients from the Surgical Follow-up Clinic, who had been treated 
for conditions other than gastric We endeavored subsequently to examine 
every person over the age of fifty who came to the hospital, whether as a 
patient or a relative or friend It was not difficult to persuade most of these 
people to come for examination and they were usually happy and grateful to 
know the result We saw little evidence of aiousing undue fear of cancer 
This part of the study really comes under the province of public health 
Controlled groups such as members of large corporations or civic depai tments 
should be the easiest to handle 

The study is yet incomplete but the results are beginning to be of interest 
Two thousand, four hundred and thirty-two persons have been examined, of 
whom 491 have been reexamined a year, or more, later, making a total 
of 2923 examinations Nineteen cases have been deducted from this study 
because they were admitted to it in error, in that they had important gastric 
symptoms This leaves a net of 2413 new cases that have been studied 
Of these, three had proven unsuspected malignant gastric tumors, two of 
which were carcinomas and one of which was a lympliosarcoma The inci- 
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dence of unsuspected malignant tumors found was, therefore, 1 24 per 
thousand These thiee cases undeiwent subtotal gastric resection 

The method of study is essentially a rapid fluoroscopic examination of 
the stomach It is based on the belief that an experienced roentgenologist 
rarely requires more than a minute to satisfy himself by gastric fluoroscopy 
that he is dealing with normal findings No attempt was made during our 
lapid examinations to determine more than the one fact, namely, did the 
stomach shoy^ evidence of abnoimality 01 did it not? If nothing abnormal 
was noted, the patient was dismissed If any suggestion of abnormality was 
seen, the patient was brought back for further careful study at a later time 
The examination was made in the erect position only, unless something sus- 
picious was found m the fundus, in which case the patient was also examined 
prone The fiist thousand cases leceived a, single stomach film to check the 
lapid fluoroscopic examination, but, as nothing was found on any of the 
films that had not been noted at fluoroscopy, the films were thereafter omitted 
Using the present routine, it is possible to examine as many as 40 patients 
an hour The chief difficulty has been not the speed of the examination 
but the handling of the patients, guiding them back and forth from the dressing 
rooms, keeping them flowing steadily into the fluoroscopic room, etc It has 
required two assistants and a stenographer to keep the examiner busy 

The objection has been raised to this method that, inasmuch as errors 
are frequently made at roentgenologic examinations of the stomach under the 
best circumstances, one might infer that so rapid an examination as we employ 
would lead to many more It must be recalled, however, that at our rapid 
examination only one point is detei mined, namely, the presence or absence 
of an abnormality Our experienced roentgenologists in their routine practice, 
over the years, have not required more time to make this determination, so 
that the rapid examination should in this respect be as accurate as the routine 
studies Admittedly, the examination is as good as the roentgenologist, 
and no better It must be done by someone with experience One cannot 
expect perfection of the method Only trial can tell how accurate it will 
prove to be, but even if it were only 50 per cent reliable it still might discover 
many early carcinomas that now go on to the inoperable stage The stud) 
has not progressed far enough to prove or disprove the value of mass 
examinations of people in this manner Unfortunately, the entire project is 
for the time being interrupted by war conditions We are merely recording 
our findings thus far 

The most encouraging aspect lies in the three malignant lesions found and 
the nature of them The first, a lymphosarcoma, was discovered at fluoroscopy 
because of a persistent area of flattening near the pylorus This was confirmed 
by further roentgenologic studies, but at operation our senior surgeon nas 
unable to appreciate any lesion even with the stomach opened and, therefore, 
did not resect Some months later, at the site of the suspicious roentgenologic 
finding, an obvious tumor developed which was then resected and proved 
to be a lymphosarcoma The patient later died of her disease The note- 
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woithy fact in this case is the discoveiy by quick fluoroscopic study of a lesion 
so small that an expeiienced surgeon could not appreciate it at operation 
The second case of malignant disease found was a double carcinoma of fun- 
gating type in the fundus of a 6o-year-old man who came to the hospital 


Chart II 

OARCIHOltA OF THE STCMAOH 
rOIiLOir-llP RESULTS AFTER PARTIAli GA8TRS0T0MY 
- 194g ALIVE ^ITHIH S-YEAR PSRIOP 


PATIEHT METASTABES 


1 

J.R 

0 

2 

L I. 

* 

3 

G B. 

0 

4 

M S 

0 

5 

C J 

0 

6 

V.U 

4 

7 

H r. 


B 

G G 

♦ 

9 

D S 

f 

10 

U S 

♦ 

11 

G.B. 

0 

12 

J K 

0 

13 

A S 

* 

14 

E.K 

* 

15 

R J 

t 

16 

D d 

* 

17 

J B 

0 

18 

X U 

4 

19 

H S 

i 

20 

H S. 

0 

21 

I. S. 

4 

22 

J 0. 

0 

23 

M K 

. 0 

24 

W.S 

4 

25 

l.S 

4 

26 

C.U 

4 

27 

J L 

0 

28 

0 V 

4 

29 

P 0 

4 

30 

K 1 

4 

31 

P h 

4 

32 

I B 

4 

33 

J J. 

4 

34 

A A 


35 

E F. 

4 

36 

R W 

♦ 

37 

H S 

4 

38 

c s 

4 

39 

C N 

0 

40 

S U, 

4 

41 

A R 

v 

42 

H J 

0 

43 

G A 

0 

44 

A B 

0 

45 

L.S 

• 

46 

T F 

0 

47 

F S 

4 



because of a urethral stricture Slight gastric symptoms were present but 
had not attracted his attention A subtotal gastric resection was performed 
No evidence of metastases was found either at operation or at pathologic 
examination The third malignant lesion occuried in a man, age 54, who 
came to the hospital because of a large hydi ocele This carcinoma was situated 
near the p)dorus It presented an ulceiated area less than one centimeter in 
diameter The tumor had penetrated the muscularis mucosae and invaded 
the submucosa but had entered the muscularis only at one small area It 
had not metastasized This is one of the earliest gastric carcinomas ever 
found at the hospital 
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The nature of these three tumors has been a source of great encouragement 
to us Two were very small when discovered, showing that tumors of this 
size can be discovered by our method The two carcinomas which were 
found had not metastasized, which places them in the group of relatively 
good prognosis There is no reasonable doubt that these three patients would 
have come to operation far later if they had been allowed to progress to 
the symptomatic stage 

There were five other cases who underwent gastric resection because of 
suspicion of gastric carcinoma but in whom only benign single or multiple 
ulcers weie found They weie subjected to extensive roentgenologic study, 
and most of them to conservative therapy and gastroscopy before operation 
Some of them had symptoms before being brought in for their first rapid 
fluoroscopy, but none had any intention of consulting a doctor about them 
We have felt for some tune that it is safer to resect stomachs in people 
over age 50, with persistent gastric ulcerations than to wait perhaps for a 
carcinoma to become all too obvious One of the five died of a postoperative 
pulinonaiy embolus The other four are symptom-free These cases illus- 
tiate the difficulty in making an exact diagnosis in gastnc lesions, even with 
all the diagnostic aids available 

An additional 15 cases were bi ought back foi caieful study because the 
first rapid fluoroscopic examination suggested some abnormality that might 
be due to a new growth Then lesions were afl considered to be benign, and 
were not subjected to operative exploration 

An interesting by-product of the study has been the relatively large 
number of abnormalities other’ than carcinoma that have been discovered 
These include conditions both functional and organic Five hundred and 
twent)''-eight such instances were noted The greatei peicentage, of course 
weie functional derangements However there was a surprising number of 
organic derangements For example, 54 instances of deformed duodenal 
bulb were found, without symptoms of ulcer Some of these had actual craters, 
but the majority showed the deformity of pievious ulcers only These were 
in people who “had never had any trouble with their stomach ” There were 
seven instances of cardiospasm and 25 cases of diaphragmatic hernia, tuo of 
which were rather large An idea of the incidence of other irregularities 
was obtained, such as anomalies of position of the stomach and duodenum, 
diverticula of the stomach and duodenum, evidence of “gastritis,” etc One 
polypus of the stomach w^as found Ninety abnormalities within the thorax 
were noted and occasionally gallstones, etc 

The cost of the examination has been approximately 48 cents a person 
This does not include the cost of the roentgenologist’s services or the over- 
head charges for the roentgenologic equipment, but the actual cost of secre- 
tarial and technical help, stationery, films, etc One of the chief difficulties 
has been to get people for examination as fast as we wanted them While 
the method is still m the experimental stage, we have not been able to 
interest life insurance companies 01 city institutions in helping us to obtain 
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larger numbeis of people foi study We have been limited to the people who 
ha\ e come to oui ov n institution, although v e could have well handled many 
times this numbei 

The study should be continued foi many yeais to piove its value We 
aie paiticularly inteiested m seeing what evidence we can discover of the 
accuracy of the method It is as yet too eaily to say what pioportion of new 
growths we may have missed Among the 491 people that we examined a 
}ear or moie aflei then first examination, no tumors weie found We aie 
av are of one ei 1 or v Inch happened on a morning when a junior roentgenologist 
was making the examinations and somehow' ovei looked a very large and 
olw lous grow th The case is not included m oui sei les because the patient had 
seveie symptpms but we must, in honesty, make mention of it Otherwise, so 
far as we know we have missed no tumors 

Whethei this method is a piactical one foi 1 educing the laige numbei 
of. incurable gastiic carcinomas that come to our hospitals w'e cannot yet say 
At least one thing should come of it if nothing else, and that is an opportunity 
to learn more about the ciiai actei istics of early gastric carcinoma, for oui 
experience so far has, unfortunately been chiefly wath its late manifestations 



THE FREQUENCY AND FUTURE OF GALLSTONES BELIEVED 
TO BE QUIESCENT OR SYMPTOMLESS* 

Edward D Truesdeld, M D 

New York, N Y 

FROM THE SURGICAL SERVICE, ST LUKE S HOSPITAL, NEW tORK, N Y 

Ali HOUGH A NUMBER of objections to a general exploration of the peri- 
toneal cavity as a routine part of an abdominal operation can be brought 
forward, an investigation of the region of the gallbladder, when permissible, 
IS often more informative than is the invasion of the other quadrants 
The palpation of the gallbladder in an additional 150 cases during the 
course of abdominal operations performed upon women for conditions other 
than those relating to this structure, now makes possible a review of a senes 
of 500 personal cases in which this procedure has been carried out ^ 

By direct palpation of the gallbladder through celiotomy incisions in 
500 women, stones were found to be present in 50, or ten per cent of the 
cases so examined 

This investigation presented two attractive opportunities First, to con- 
tribute something toward establishing what may be accepted as the per- 
centage of occurrence of gallstones in women, and then to attempt to gather 
some authentic information as to so-called quiescent or symptomless gallstones 
To discover the presence of gallstones in as many as ten per cent of 500 
women not supposed to possess them at the time of discovery would seem 
to call for comment at least, if not explanation However, there is good 
reason to believe that the actual percentage of occurrence among these women 
may have been even higher As the stones in each case were discovered 
by direct palpation, it is probable that there were very few, if any, instances 
of mistaken identity On the other hand, it would be quite remarkable if 
there were no stones present that escaped detection among 500 gallbladders 
palpated, and for good reasons It is common experience to find small 
stones present m a gallbladder when opened after removal that had not been 
detected during the course of the operation In the great majority of cases 
included in this series the gallbladder was examined through a lower abdominal 
incision, this definitely limiting the facility of examination Conditions of or 
about the gallbladder itself, such as adhesions , a large and tense gallbladder , 
a bladder wall thickened and more or less rigid from chronic inflammation , or 
one or more small stones floating about in a considerable amount of bile either 
in the fundus or deep down m the ampulla, at times favored failure to appre- 
ciate a stone or stones present 

Allowance must also be made for the fact that this investigation was 

* Read before the New York Surg-ical Society, November 10, 1943 
Submitted for publication October 27, 1943 
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carried out in women only, most of whom had had pregnancies, and most 
of whom were at an age when bihaiy disease is most commonly experienced 
Furthermore, there is no evidence to support an opinion that the various 
conditions bringing these patients to operation had had a share in the con- 
ditions resulting m the formation of the stones discovered 

When all the many factoi s involved have been bi ought forwai d and duly 
considered, and such allowances and adjustments made, as may be necessary, 
it IS probable that the ten per cent incidence of occurrence of gallstones in 
this group of 500 women would be duplicated in another group similar in 
size, in nationalities and social status, in ages and in conditions of child- 
bearing, and that m both it would closely approximate reality 

Merely to find stones in 50 women not supposed to possess them before 
discovery, does not, without additional information and study contribute 
materially to existing knowdedge as to so-called quiescent or symptomless 
gallstones 

A tendency to concentrate too much upon the condition presenting itself 
for operation and to omit entirel)^ other inquiries into the past history, some- 
times resulted in failuie to bung into the picture information that might 
have suggested the occurrence of biliary disease either as an episode of the 
past or as an existing complication 

When the histones of some cases w'eie supplemented followung the dis- 
covery of the stones, it was found that not infrequently there had been 
evidences of their presence wdiicli w'eie made more or less appaient in one 
of three ways There may have been symptoms so slight as to be considered 
of little or no significance and readily accounted for by indiscretions of diet, 
indigestion or other common causes There may have been one or more 
suggestive or typical attacks in the more or less remote past neither volun- 
tarily reported nor previously inquired into Finally, it became clear that 
some patients w^ere actuall)’’ having gallbladder symptoms at the time, 
w'hich w'ere erroneously attributed to, or more or less obscured by, the 
surgical condition obviously present 

In a consideration of the potentialities of inactive gallstones, a useful 
distinction can be made betw^een those that have asseited their presence on 
one or more occasions, but at intervals of considerable duration, and those 
that have never caused S3miptoms, so far as can be determined, applying the 
term quiescent to the former vaiiety and symptomless to the latter Among 
the 50 patients composing this group of cases there have been satisfactory 
examples of each type, many more of the fiist than the second 

It IS disappointing that the sources of knowdedge as to inactive gall- 
stones are so few^ and that these are unsatisfactory, since, for the most 
part, they seem to wuthhold at the same time that they contribute much 
valuable information Many such stones undoubtedly exist and escape 
detection altogether, w^hile others, even though discovered, are of entirely 
known duration and still others are promptly removed, thus terminating a 
possible chance to observe future behavior 
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The plain roentgenogram occasionally shows a stone or stones not pre- 
viously suspected of being present But it is not possible to demonstrate the 
presence of the great majority of gallstones irj this way 

Not unnaturally, cholecystograms are rarely if ever resorted to in the 
absence of suspicions regaiding the gallbladdei, while as to the many instances 
of unsuspected gallstones found in the gallbladder at autopsy, the absence 
of reliably recorded gallbladdei symptoms does not justify the assumption 
that there had not been such at any time prior to the demise of the 
individual found to possess them 

It is probable that there is no better opportunity available at the present 
time to establish instances of quiescent or symptomless gallstones than by 
the digital examination of the gallbladder through the abdominal incision 
Thus found, it is often possible to combine a careful past histoiy with the 
developments of the future in an endeavor to isolate cases that can be 
accepted as instances of one type or the other 

It would seem that the discovei}'- of the presence of gallstones with the 
abdomen already opened might be followed by the removal of the gall- 
bladder in a majority of the cases There were several reasons why this 
policy was not adopted 

Biliaiy disease not having been suspected before opeiation, it had not 
been discussed with the patients and consent to operation upon the gall- 
bladder had not been obtained should this be indicated 

The gieat majority of the incisions were made in the lower half of the 
abdomen and there was reluctance to lesort to either an undesirable extension 
of the existing incision oi to add a second incision 

In many cases the condition bunging the patient to operation was 
quite sufficient, in itself, nithoiit supei imposing a second major operative 
procedure, with its additional risks 

Over and above all of these considerations vas the feeling that the 
presence of gallstones requires more than the mere lemoval of the gall- 
bladder The initial opei ation upon the biliary system offers the most favor- 
able opportunity to deal satisfactorily, and usually finally, u ith the individual 
type of the disease piesent, and demands a suitably located incision, an 
adequate exposure, a thorough search for, and examination of, such biliary 
pathology as may be present, as well as an inspection of adjacent and asso- 
ciated structures, and an unhurried and carefully performed operative pro- 
cedure adapted to the particular requirements of the individual patient 

In the few cases where the gallbladdei was immediately removed, there 
was either an error in diagnosis and the gallbladder being the sole offender 
and the only lesion present, or, combined with the pathology that had been 
the operative indication, it was suspected of being responsible for an 
important part of, or perhaps all of the patient’s complaints 

The reactions of the various patients when informed as to the presence 
of their gallstones were variable, as might have been expected Some 
welcomed the news as an explanation or confirmation of occurrences of 
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the past, some, having just experienced a generous dose of surgery, were 
considerably distiessed, vhile still others were apparently incredulous or 
made light of then condition, having undoubtedly been quite free from 
impiessne sjmptoms in the past, a ciicumstance that would assist in 
explaining the unexpected discoveiy of the stones 

Surpiisingly fev seemed to enteitaiii the idea that theie was need oi 
reason to be leheied of their stones Almost without exception the patients 
veie informed at a suitable time as to the pieseiice of the stones In the 
absence of contiamdications the lenioval of the gallbladdei was not merely 
recommended but advocated In sm pi isingly few cases vas this advice 
accepted, only the onset of acute sjmptoms in most instances being peisuasive, 
and even this often onlj* aftei surprisingly long peiiods of delay The reluc- 
tance to agree to opeiation vas undoubtedly often due to the fact that ' 
the majority of the stones had produced few oi no really uigent symptoms 
to emphasize the announcement of their presence, or there had been but a 
single and almost foi gotten attack in the remote past 

The majoiity baling declined opeiation upon then gallbladdeis aftei 
the facts had been placed befoie them, the desii ability of establishing and 
continuing contact with each of these patients possessed of gallstones w^as 
(liiite obvious, and this was done so fai as possible, foi vaiiable periods 
up to 20 years or moie 

These composed a most favoiable gioup to look to for possible infoima- 
tion as to quiescent or symptomless gallstones, and w'ere follow^ed with 
particulai zeal for this leason rather than that many of them were expected 
to eventualh come to cholecystectomy 

An effort was m?de to disco\er among the membeis of the group a 
few cases at least that might be termed symptomless gallstones and still 
others that might be legarded as quiescent As w^as expected, a number of 
patients sooner or latei did de\eIop the necessaiy symptoms to bring them 
to operation, wdiile almost at once, two pioblems piesented themselves as to 
some of the otheis Knowing of the piesence of the stones it became 
necessary at times to distinguish betw een minor digestive disturbances that 
would have been considered insignificant in other individuals and accounted 
foi by the usual common causes, and identical complaints that had then 
origin in the gallbladdei pathology itself 

Again, in a few cases, it was difficult, even sometimes impossible, to feel 
assured of the entiie absence of syiiiptonis that might be legitimately related 
to the gallbladder, even aftei the most caieful, indiiect and fiequently 
repeated questionings 

It is at times no mean accomplishment to formulate an unambiguous 
question, to convey this to, and have it clearly comprehended by, the indi- 
vidual to whom it IS diiected and then to receive in return a precise and 
convincing answer 

This fact became particularly appai ent w'hen the necessity of obtaining 
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precise and essential information was found to depend almost exclusively 
upon the processes of interrogation 

Only SIX of the original 50 cases can be listed as having been both free 
from all symptoms since the appreciation of the stones and as having remained 
under observation up to the present time 

Two of these give a past history of doubtful accuracy, certainly, sufficiently 
so to disqualify them for listing as never having had symptoms 

One other had had quite definite symptoms m the past, and one might 
have had symptoms mixed with those of a gastric ulcer 

Two cases, having been under observation for periods of 9 and 15 
years, were sufficiently dear-minded and responsive to give satisfactory 
assurance as to the entire absence of all gallbladder symptoms in their past 
• histones, and having been equally free from all symptoms while under 
observation 

. A number of instances of long periods of quiescence of gallstones were 
discovered among the 50 gallstone cases Apparently, it is not uncommon 
for a single typical attack to occur and then be followed by such a long 
period of freedom from symptoms as to create the impression that it was the 
final one This seems to be a phase of the natural history of gallstones that 
IS not uncommon and is generally recognized 

In order to obtain additional information as to the condition of the 
gallbladders of some of the patients found to possess stones and perhaps 
confirm the findings of cholelithiasis, roentgenologic examinations were made 
m such cases remaining under observation as were willing to cooperate m 
this investigation and where conditions permitted There were ten of 
these, eight having cholecystograms and two plain films 

In four of these cases it was found that the gallbladder did not fill with 
the dye and that the gallstones Avere not visualized These cases had gone 
for 10, 14, 18 and 21 years, respectively, since the discovery of the stones, 
two of the four having had symptoms at some time or other during the 
period (Cases i, 6, 17 and 18) 

In three cases the dye entered and left the gallbladder, the stones being 
demonstrated in each case One of these examinations was made two neeks 
after the discovery of the stones, the patient apparently having mild symptoms, 
another five years after the discovery of the stones, there having been no 
symptoms, and the third, 13^ years after the discovery of the stones, there 
never having been any symptoms (Cases 23, 34 ^.nd 47) 

In one case the dye did not enter the gallbladder but the stone could be 
seen four y'^ears after its discovery, there having been mild, though definite, 
symptoms in recent months (Case 37) 

In two cases the presence of the stones could be shown in the plain film, 
three and one-half and six years, respectively, after their detection, the 
former case having had no symptoms, the latter having had annoying and 
persistent digestive disturbances the greater part of the entire period 
(Cases 35 and 50) 
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The relation of typhoid fever to this group of cases, and especially to 
the cases found to have gallstones, was of considerable interest Two hundred 
fifty-nine of the 500 patients were questioned as to typhoid fever and 13, 
or five per cent, declaied that they had had this disease Of the 50 patients 
found to have stones, 40 were asked as to an attack of typhoid fever in the 
past, and four said that the}’- had had this disease Therefore, of the 40 
patients that had had gallstones four had had this condition subsequently 
to an attack of typhoid fever and 36 had gallstones without there being 
a history of such an occurrence in the past It should be noted that 
of the 13 patients among the 259 questioned as to typhoid fever nine 
had had this disease, but had not developed gallstones subseqiuentl}’^ 
Therefore, twice as man} cases that had had typhoid fever escaped gall- 
stones as had had typhoid and developed them 

Several topics related to this investigation present themselves foi 
comment 


Table I 


SOO CASES IN \MnCH THE GALLBLADDER WAS EVAMISED BY PALPATION DURING OPERATION, GROUPED B\ DECADES 
AND SHOWING INCIDENCE OP OCCURRENCE OF GALLSTONES 


Decade 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

Totals 

Gallbladders explored 

4 

100 

195 

152 

33 

16 

500 

Stones present 

0 

7 

13 

20 

5 

S 

50 

Approximate percentage of 
occurrence of stones 

0 

7 

6 25 

13 

15 

31 

10 


Table II 

OPERATE E CON-DITIONS IN 500 CASES IN WHICH THE GALLBLADDER W’AS EXAMINED B\ PAI PATION DURING 

OPERATION 


The Uterus Uterine fibroids 193 

Uterine displacements fibrosis of uterus cancer of uterus elc 112 

The Uterine Adnexa Ovarian cjsts inflammations of the tubes tubal pregnancies 102 

Other Conditions Incisional and umbilical herniae cancers of the colon, exploratory operations 93 


Palpation of the gallbladder through the operative abdominal incision, 
while often affording information of value to both doctor and patient, should 
be employed with restraint and limited to suitable cases 

Undoubtedly, with increasing familiarity with the procedure the dis- 
turbance to the patient m accomplishing it is reduced, and considerable 
skill IS acquired both in appreciating stones that may be present or, on the 
other hand, and determining with a reasonable degree of confidence that 
there is none 

While it seems that a small and solitary round stone may remain in 
the. gallbladder at times without either producing symptoms or effecting 
pathologic changes in the gallbladder wall, very few cases among all those 
in this group have entirely escaped the consequences of retaining their stones 
Very good and numerous reasons can be presented for the removal of the 
gallbladder found to contain stones There is high probability of the 
eventual development of trouble, which, as in one case, may come in the 
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form of an acute gangrenous gallbJadder and as the first manifestation of 
the presence of the stones 

As the individual possessing gallstones grows older the risks of cholecys- 
tectomy increase, as does also the extent of the pathology involving the 
biliary system 


SUMMARY 

The final disposition of the 50 cases found at operation to possess gall- 
stones can be given as follows :3ix received immediate treatment for 
their gallstones , eight died more or less promptly, 12 sooner or later returned 
for removal of their gallbladders, 12 were lost contact with after various 
periods of obseivation, and 12 lemain under observation at the present time 

Only two cases are presented as presumably examples of symptomless 
gallstones, and these from a fairly large group of cases representing biliary 
disease in its milder, intermittent or even completely unassertive varieties 

Numerous cases of quiescent gallstones were discovered, varying greatly 
m duration and judged by the period of time elapsing between the occasion 
of the discovery of the stones and the last preceding attack, or a subsequent 
attack, or both 

A brief review of each of the individual cases composing the group, with 
details of interest, follows 

Five cases found to have gallstones had cholecystectomies at the time of 
the discovery of the stones* Two cases were errors in diagnosis, two had 
gallbladder symptoms complicating their operative conditions, one had 
apparently never had symptoms caused by the existence of the gallstones 

Case 4 — G W, age 23 at time of operation, September 19, 1921 Married and 
three pregnancies Operation Ventrosuspension, appendicectomy The gallbladder, 
found to contain an assortment of stones, immediately removed Owing to patient’s 
age and the displacement of the uterus, the possible significance of 19 months of 
indigestion since the birth of her second child was not appreciated until the gallstones 
were discovered 

Case 7— R A, age 32 at time of operation, May i, 1923 No tj'phoid Married 
and five pregnancies Diagnosis, chronic appendicitis, based upon four definite, though 
mild attacks, involving the right lower quadrant during the preceding two months 
There had been no digestive symptoms between attacks and the presence of gallstones 
was not suspected until found at operation Gallbladder and appendix removed 

(Case 19 L F, age 35 at time of operation, November 26, 1927 No tjphoid 

Single An exceedingly obese patient Operation Excision large ovarian cyst Seven 
large gallstones discovered in the gallbladder, which was remored As there had been 
no symptoms that could be related to the gallbladder, the stones could be regarded 
as coexistent or even symptomless 

Case 24— R B , age 36 at time of operation, July 19, 1929 Had typhoid Ivlarned 
and two pregnancies Exploratory celiotomy for large tumor arising from pelvis, 
thought to be cyst or fibroid A six-months fetus, with hydramnios was found The 
gallbladde r was found to contain a large number of small stones, and was then suspected 

In making up a group of the cases found to have stones, numbers were assigned to 
the cases m the chronologic order of their discovery These numbers are retained in the 
subdivisions of the group 
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of being the cause of the lower abdominal pain, although uterine complications could 
not be excluded Gallbladder remo^ed 

Case 31 — S , age 23 at time of operation, October 22, 1931 No typhoid 
Married and two pregnancies Operation foi wdiat were believed to be symptom- 
producing adhesions in right lower quadrant following appendicectomy Gallbladder 
found to contain stones Review' of the history makes it doubtful that the appendix 
was ever affected Jilismteipretation of the simptoms caused by the gallstones resulted 
m an error in diagnosis in each instance Gallbladdei removed 

One case, found to have a sohiaiv gallstone, was tieated by opening the 
gallbladdei, lemoving the stone and closing the gallbladdei at the time of the 
discovei} of the stone 

Case 22 — M C , age 49 at time ol opeiation, Maich 23, 1929 No typhoid Manied 
and SIN pregnancies Hv sterectomj for uterine fibroids The gallbladder was found 
to contain a solitary small stone The gallbladdei was opened, the stone removed, 
and the incision in the gallbladdei closed with some difficult}' because of a thin and 
friable wall Foi the 12 yeais since the operation the patient has complained only of 
occasional spells of gastiic aciditv, with some gas This condition had also been present 
for a vear or so pieccding operation How'ever, the s3mptoms described aie insufficient 
either in degree or tjpe to be defimtel}' related to the gallbladdei or to suggest a 
recurrence of the stone 

Eight cases found to hav e gallstones w ei e lost to this mv'estigation because 
ot death, five of these d)ing within a month, two under two yeais, and one 
surviving ovei five years Foui had had no gallbladdei symptoms, so fai 
as known One had gone 21 yeais without an attack and one foi seven 
3eais Two had had symptoms at interv'als foi 7 and 14 years, 1 espectively, 
preceding discovery of the stones 

Case 14 — jM H, age 49 at time of operation, February 7, 1925 Married and 
one pregnane} Operation for malignancy of the uterus Gallbladder contained a 
large solitar} stone Patient died 20 months later, apparently never having had symptoms 
due to the presence of the stone 

Case 26 — C L, age 56 at time of operation, September 9, 1930 Alarried and one 
or more pregnancies Operation for cancer of cecum with obstruction The gallbladder 
contained a solitary stone size of a hickory nut So far as knowm there had been no 
s}mptoms in the past referable to the gallbladder, the patient dying four days after 
operation 

Case 29 — M N, age 62 at time of opeiation, May 2, 1931 No typhoid Married 
and two pregnancies Exploratory celiotomy for cancer of the uterus, found to be 
inoperable Gallbladder found to contain one and probably more stones Upon inquiry 
into the patient’s past it was found that there had been an attack of gallstone colic in 
1910 which lasted two days, followed by jaundice Patient died one month following 
operation, apparently having lived for 21 years, or more, without the recurrence of 
symptoms referable to the gallbladder 

Case 30— M S, age 46 at time of operation, September 21, 1931 Mamed and 
one or more pregnancies Operation for fibrosis of uterus Gallbladder found to contain 
a cluster of small stones After operation it was learned that patient had had a definite 
attack of right upper quadrant pain, with vomiting, 14 years before, followed by other 
attacks at intervals The discovery of the presence of the stones resulted in additions 
to the patient’s past history that should have been on record before operation, but 
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were omitted because of the urgent symptoms that brought her to the hospital 
Patient died of complications on second day following operation 

'Case 32 — M F , age 65 at time of operation, July 22, 1932 No typhoid. Married 
and two pregnancies Operation Excision of malignant cyst of left ovary Gallbladder 
contained 12 or more small round stones Patient lived five months without gallbladder 
symptoms, nor had there been, so far as is known, any such symptoms at any time in 
the past 

'Case 40— C G, age 62 at time of operation, June 3, 1935 Afarried, and one or 
more pregnancies Operation Cecostomy for malignancy of ascending colon with 
obstruction Upon palpation, the gallbladder was found thickened and contracted 
about three round stones Patient survived operation six days, and autopsy confirmed 
the observation made at the time of operation, three large stones being disclosed A past 
history of seven years of indigestion that had not seemed particularly relevant before 
operation was thus probably accounted for 

Case 45 — K O’C, age 34 at time of operation, August 17, 1936 No typhoid 
Married and five pregnancies Operation Excision of cancer of cecum, and 
anastomosis A stone the size and shape of a small olive felt in the gallbladder 
Patient died on the 8th day after operation The presence of the stone was confirmed 
at autopsy, the biliary passages being open and apparently normal Apparently the 
only symptoms complained of had been those ascribed to the developing tumor of 
the large bowel 

'Case 46 — F K, age 62 at time of operation. May 6, 1937 No typhoid Married 
and no pregnancies Hysterectomy for adenocarcinoma of the uterus The gallbladder 
was found to contain two marble-like stones Inquiry after operation revealed that 
for a period of two years, beginning some five years previously, there had been several 
typical attacks of biliary colic The patient died in July, 1942, there having been eight 
years without symptoms, three before and five after operation 

Twelve cases found to have gallstones subsequently came to cholecys- 
tectomy, having sooner or later developed acute symptoms — four during the 
first year following the discovery of the stones, four during the second year, 
and four at intervals of 8, 6, 5 and one-half and 2 years and ten months, 
respectively 

Case 8 — R G , age 28 at time of operation. May 8, 1923 Had typhoid Married 
and one pregnancy Operation for excision of large ovarian cysts Gallbladder found 
to be packed with stones After two years patient developed acute gallbladder symptoms 
and cholecystectomy was performed elsewhere 

'Case 10 — S C , age 22 at time of operation, December 21, 1923 No typhoid Married 
at 15, three pregnancies Operation for advanced bilateral adnexal disease Gallbladder 
felt to be filled with stones A period of three years without symptoms was followed 
by five years of severe intermittent attacks Cholecj'stectomy, October 5, 1931, eight 
years after discovery of the stones 

Case II L A , age 51 at time of operation, March 13, 1924 No typhoid Married 

and ten pregnancies Hysterectomy for uterine fibroids Gallbladder contained numerous 
stones Patient ridiculed the announcement as to the presence of stones, disclaiming 
all symptoms Nine months later developed first acute attack Attacks recurring, the 
gallbladder was removed November 29, 192$ 

Case 12 B C , age 29 at time of operation, November 29, 1924 No typhoid 

Married and one pregnancy Operation for excision of ovarian cjst Gallbladder 
found to contain numerous stones Following operation it was learned that patient had 
been under medical care for mild but persistent indigestion for some time Chole- 
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cystectomj o^farch lo, 1925, with most satisfactory results Nineteen stones found 
in the gallbladder 

Case 15 — L H, colored, age 51 at time of operation, May 4, 1926 No typhoid 
Married and one pregnancy Hysterectomy for large uterine fibroid A large solitary 
stone felt in ampulla of gallbladder Three months after operation digestive symptoms 
developed After another eight months attacks of pam came on and increased Chole- 
C3stectomy March 13, 1928 

Case 27 — H H , colored, age 22 at time of operation, October 20, 1930 No 
tjphoid Single Operation for evcision of laige ovarian cyst Several stones felt 
in the gallbladder Two years after operation there was pronounced fat intolerance 
During ne\t four years digestive disturbances greatly increased Cholecystectomy 
October 26, 1936, six years after tlie disco\ei3' of the stones, with great benefit 

Case 36 — H B , age 37 at time of operation, March 13, 1924 No typhoid Married, 
no pregnancies Operation for excision of large ovarian cyst Gallbladder felt tense 
but no stones were detected An incisional hernia was repaired May 17, 1930, the gall- 
bladder was not explored On Januarj' 22, 1934, ten years after the first operation, the 
hernia was again repaired and a stone the size of a marble discovered in the gallbladder 
The gallbladder was removed, July 31, 1934, following an acute episode of typical 
sjmptoms, with jaundice 

Case 38 — M K, age 37 at the time of operation, June 11, 1934 No tj'phoid 
^tarried and 12 pregnancies Repair of a rather large epigastric hernia Sole com- 
plaint had been the sw'elling of 12 j'ears duration The gallbladder contained many 
small stones Following operation it W'as learned that during the last pregnancy, 
terminating three months , previously, patient had been slightly jaundiced Patient 
soon developed crampy epigastric pains radiating to the back, and fat intolerance 
The gallbladder w'as removed September 27, 1934, and contained 89 faceted stones 

Case 39 — A 0 , age 54 at time of operation, August 23, 1934 No typhoid 
^Married and tliree pregnancies Repair of perineum and ventrofixation Several faceted 
stones disco\ercd in gallbladder Six months later patient developed attacks of upper 
abdominal pam, and these increasing, the gallbladder was removed May 15, 1935 

Case 42 — ^J M , age 43 at time of operation, August 13, 1935 Had typhoid Married 
and no pregnancies Operation for obstructing postappendicectomy adhesions Several 
large faceted stones felt m the gallbladder Six months later there was recurrence of 
abdominal pains, but w'lthout obstruction and presumably of gallbladder origin Gall- 
bladder removed February 4, 1937, with most satisfactory results 

Case 44 — F S, age 61 at time of operation. May 27, 1936 No typhoid S^ngle 
Hysterectomy for cancer of the body of the uterus A number of small stones felt 
in the gallbladder So far as could be determined patient never had gallbladder symp- 
toms until the onset of an acute attack three days before the second operation, April 28, 
1938, when a gangrenous gallbladder was remoxed filled with Streptococcus vmdans pus 
and disintegrated stones Recovery 

'Case 47 — E H , age 37 at time of operation, August 28, 1937 No typhoid Married 
and one pregnancy Salpingectomy for chronic pelvic inflammatory disease following 
her confinement in March, 1936 Gallbladder contained numerous small stones There 
had been digestive symptoms for several years preceding the pregnancy Seen at 
intervals for five years, patient continued to complain of general abdominal pains, 
which finally developed into definite attacks of gallbladder colic After six months 
of attacks, that increased in frequency and intensity, the patient submitted to chole- 
cystectomy March 13, 1943 

Twelve cases found to have gallstones were sooner or later lost contact 
with Six were free from gallbladder symptoms when last seen Two of these 
had been followed for five years or more, two for four years, the other two 
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for three and one-half years and ten weeks, respectively Three were 
having symptoms when last seen, and three disappeared too promptly after 
the discovery of the stones to permit observation 

Case 2 — C G, age 40 at time of operation, June 4, 1921 Married and eight 
pregnancies Operation for excision of large ovarian cyst Gallbladder found filled 
with stones Inquiry into patient’s past historj failed to elicit complaints that might 
be referred to the gallbladder Patient could not be found following completion of 
convalescence 

Case 3 — V C, age 40 at time of operation, August 6, 1921 Married and seven 
pregnancies Hysterectomy for uterine fibroids Gallbladder felt to contain stones 
Upon investigation following operation it was learned that patient had had occasional 
attacks of epigastric pain, presumabb^ but not too clearly, due to her gallbladder Could 
not be found following completion of convalescence 

Case 5 — V A , colored, age 38 at time of operation, February 25, 1922 Married 
and one pregnancy Hysterectomy for an unusually large uterine fibroid Gallbladder 
was found to contain eight stones History had recorded frequent belching of gas 
which was attributed to, and may have been due to the presence of the abdominal tumor 
Patient was followed for five years after operation, without occurrence of gallbladder 
sj'mptoms during this period 

Case 9 — M B, age 43 at time of operation. May 31, 1923 Mamed and ten 
pregnancies Operation for repair of umbilical hernia A solitarj round stone the 
size of an ordinary marble was found in the gallbladder For one jear preceding 
operation patient had complained of abdominal pain, which was attributed to the 

hernia, and presumabl}’’ correctly so since patient was followed for four jears after 
operation without occurrence of gallbladder symptoms before being lost sight of 

Case 13 — C M , colored, age 41 at time of operation, January 27, 1925 Single 
Hysterectomy for large uterine fibroid Gallbladder found to contain a large stone 
impacted in the ampulla Two years of increasing indigestion and attacks of abdominal 
pain had been attributed to the large and growing tumor There was relief of svmptoms 
for SIX months after operation and then recurrence with greater severit}'^ After 

nine months of persisting symptoms patient finally agreed to operation, and then 
suddenly disappeared 

Case 18 — F H, age 46 at time of operation, April 9, 1927 No tjphoid Married 
and five pregnancies Hysterectomy foi fibrosis of uterus Gallbladder was found 

to contain a large solitary stone and probably smaller stones Inquiry revealed that 

patient had been jaundiced during her last pregnancy five years before Six months 
after operation patient disappeared for nearly ten years, reappearing in April, 1937, 
because of a prolapse At tins time she was having, and had had for the past six 
months, indigestion, gas and fat intolerance, and inabilitv to manage a full meal Refusing 
cholecystectomy, the prolapse was repaired After ten months, free of all symptoms, 
she again disappeared 

Case 20— M P, age 48 at time of operation, April 7, 1928 No typhoid Married 
and one or more pregnancies Hysterectomy for uterine fibroids The gallbladder 
contained numerous small stones, mostly in the ampulla Inquiry after operation failed 
to establish a history of attacks of pam or digestive symptoms that might be due to the 
presence of the stones Patient disappeared at the termination of her convalescence 

Case 21— C R, age 43 at time of operation, September 27, 1928 Married and 
three pregnancies Typhoid fever when 13 years of age Operation for repair of 
incisional hernia in lower abdomen Two small faceted stones were felt in the gall- 
bladder During the following five and one-half years there were no svmptoms 
suggestive of the presence of the stones The patient disappeared upon recommendation 
of an operation for recurrence of the hernia 
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Case 25 — M W, colored, age 32 at tune of operation, July 25, 1929 No typhoid 
Mamed and two pregnancies Hysterectomy for large uterine fibroid The gall- 
bladder contained numeious medium-sized faceted stones Patient was followed 
for tliree and one-half jears before being lost contact wuth and during this period 
was entirely free from sjuiiptoms and w'lthout need of restrictions in diet 

Case 28 — ^J B, colored, age 3s at time of operation, Februaiy 28, 1931 No 
tjphoid j^Iarned and no pregnancies Hysterectomy foi uterine fibroids A sohtarj’^ 
stone found in the gallbladder, size of a marble Past history was irrelevant Thirteen 
years before there had been a gynecologic operation, the gallbladder presumably was 
not investigated Patient w'as follow'ed for over a j'car, gaining m weight but 
complaining of flatulence, possibl}' related to her gallbladder 

Case 33 — G H , colored, age 42 at time of operation, February 2, 1933 No typhoid 
Married and no pregnancies Hystciectomy for uterine fibroids The gallbladder was 
thickened and contained a large numbei of stones Theie had been acute attacks of 
lower abdominal pain thought to be due to intestinal adhesions, wdnch weie found 
to be extensive at operation Fourteen years previously the patient had been operated 
upon for adnexal disease, the gallbladdei apparently w'as not explored Patient w'as 
free of all s5mptoms w'hen last seen, ten weeks after the discoveij'^ of the stones 

Case 41 — L E , colored, age 40 at time of operation, July 18, 1935 No typhoid 
Married and two pregnancies Hj'sterectom}" for uteiine fibroids A small round stone 
felt in the gallbladder, w'lth probable additional smaller stones When last seen, nearly 
four years after operation, there had been no symptoms that might be attributed to 
the gallbladder during this period 

Twelve cases found to have gallstones have continued under observation 
Six of these have had one 01 more attacks of biliary disease or are having 
symptoms at the piesent time, this during periods of observations ranging 
troin 4 to 15 yeais Without regaid to occuriences preceding the discovery 
of the stones, these cases seem piopeily to belong to the quiescent gall- 
stone gioup 

The SIX lemaining cases aie believed to have had no symptoms during 
periods of observation of 20, 15, 13, 9, 3, and 3 and one-half years Foui 
of these have definitely had or cannot be said not to have had, symptoms prioi 
to the discovery of the stones, and even though believed to have been symp- 
tom-free since, cannot be rated as cases of symptomless stones but are added 
to the quiescent gallstone group 

Two of these 12 cases can be said to have had no symptoms before the 
discovery of the stones with consideiable assurance They may be accepted 
as cases of symptoniless gallstones, if such exist One of these was opeiated 
upon at the age of 38 and followed for 15 yeais, and one at the age of 49 
and followed for nine years 

Case 1— A H, age 30 at time of operation, July 5, 1918 No typhoid Married 
and five pregnancies Ventrosuspension for posterior displacement of the uterus 
A small number of faceted stones were felt in the gallbladder While this patient 
was of a thin and nervous type and had innumerable complaints, none of which could 
be assembled to form a picture of any one thing, it has been impossible to ascertain 
that during a period of over 20 years there have been symptoms that could be definitely 
attributed to the gallbladder 

Gase 6 — S W, age 43 at time of operation, March 24, 1923 No typhoid Married 
and three pregnancies Operation for excision of ovarian cyst Gallbladder felt to 
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contain two medium-sized faceted stones It was learned after operation that four 
years previously and three days after the birth of her last child, there had been a 
definite gallbladder attack, with jaundice There have been two attacks without 
jaundice at intervals of five and ten years since the discovery of the stones There 
has been no attack during the past three years 

Case 16 — A W , age 38 at time of operation, August^ 18, 1026 No tj'phoid Married 
and two pregnancies Salpingectomy for ruptured ectopic Gallbladder found to contain 
a stone the size of a marble, with several smaller stones Owing to a misunderstanding 
with the family physician the patient was not informed as to the discovery of the stones 
for IS years When finally told of their presence, she stated that she was then and 
always had been in perfect health, asked as to the location of the gallbladder and what 
would be the characteristic symptoms should these appear 

Case 17 — A M , age 45 at time of operation, March 3, 1927 No typhoid Single 
Hysterectomy for uterine fibroids Gallbladder contained siv or more very small stones 
Patient was free from symptoms for nine years, then for one year was annoyed by 
gas and bloating and occasional crampy pains across upper abdomen There has been 
no recurrence of these symptoms for the past five years 

Case 23 — C H , age 52 at time of operation, April 27, 1929 No tj'phoid Married 
and three pregnancies Operation, salpingectomy with ventrosuspension The gall- 
bladder was felt to contain a small, solitary nonfaceted stone The patient was seen 
a year after operation and then disappeared for twelve and a half years, returning 
thirteen and a half years after the discovery of the stone because of a breast tumor 
She had had no symptoms that would indicate a disturbance caused by her gallstones 
Case 34 — M M, age 49 at time of operation, April 4, 1933 No typhoid Married 
and two pregnancies Hysterectomy for uterine fibroids Gallbladder contained a round 
stone and a number of smaller stones Patient had had no symptoms referable to the 
gallbladder prior to operation, and has been entirely free from all such symptoms 
for more than nine years since 

Case 35 — A W, age 35 at time of operation, October 3, 1933 Married and one 
pregnancy No typhoid Ventrosuspension Gallbladder was felt to contain a con- 
siderable number of small stones Eighteen months after operation patient developed 
digestive symptoms, chiefly gas and fat intolerance, regularly brought on by indis- 
cretions of diet These symptoms have persisted in variable degree for ten years, to date 
Case 37 — I C, age 28 at time of operation. May 24, 1935 No typhoid Married 
and three pregnancies Gallbladder found to contain a round stone the size of a 
marble, with additional smaller stones Three vears after operation patient graduallv 
developed digestive symptoms, with fat intolerance, which persisted for more than 
two years The past year has been entirely svmptom-free 

Case 43 — M P , age 36 at time of operation, April 8, 1936 Married and two 
pregnancies Ventrosuspension for posterior displacement of uterus A very small 
and apparently solitary stone felt in the gallbladder Six months following operation 
patient had a definite attack of biliary colic followed by two other attacks during the 
succeeding 12 months There har e been no recurrences during the past four years 

Case 48— M H, age 48 at time of operation, January 19, 1938 No typhoid 
Married and one pregnancy Gastro-enterostomy for pyloric obstruction Symptoms 
had been typical of the gastric condition present A faceted stone, apparently solitary, 
was felt in the gallbladder Operation relieved all svmptoms, the gallstone apparentlj 
having played no part in them The patient has been in excellent health for three 
years, having gained in weight and general condition and remained free of all complaints 
Case 49— G D, age 48 at time of operation, February 18, 1938 No typhoid 
Married and no pregnancies Hysterectomy for uterine fibroids Gallbladder found to 
contain one faceted stone one-half inch m diameter and numerous other small stones 
The patient when informed of the presence of the stones stated that she had had indi- 
gestion for vears Fourteen months after operation fat intolerjince developed, with 
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tendency to nausea and inability to manage full meals These symptoms persisted for 
two jears, and -were followed by a 3 ear of greatly improved general health When 
last reporting patient stated that she had not been so well in the past five years 

Case 50— L K, age 49 at time of operation, April 9, 1938 No t3'phoid Married, 
three pregnancies Histcrectoni} for uterine fibroids There were several small faceted 
stones in tlie gallbladder Operation N\as dela3'’ed for some months because of attacks 
of epigastric pain, suspected of being of cardiac origin This was not substantiated 
nor has it been since operation which was follow’cd by complete relief of symptoms 
There ha\e been three and a half 3'ears without symptoms wdneh are now believed 
to Ime been due to the gallstones 


REFERENCE 

1 Truesdell Edward D Incidental Gallstones in Women An\als or SuRGERr, 98, 362, 
September, 1933 


245 


PREOPERATIVE MEASURES USED IN WAR SURGERY IN CHINA 
WITH SPECIAL REFERENCE TO THE 
DELIMITING TOURNIQUET* 

Major Paul E Adolph, M C , U S A 

THIRD AlAJLIARY SURGICAL GROUP 
MEDICAL CORPS U S ARMY 

I(T IS OUR PURPOSE to Outline some of the preoperative measures which 
we found useful in taking care of casualties in connection with our experi- 
ences in the early part of the Sino-Japanese War (January, 1938, to 
January, 1941) These casualties were treated m foui different North China 
mission hospitals on both sides of the fighting lines They were seen on 
the average of two or thiee days after wounding, but this varied considerably 
Some were seen immediately Unfortunately, our records have been lost to 
the enemy and hence are unavailable In general, we found that pre- 
operative preparation of the patient was just as important as in civilian 
surgery, if not more so The form it took, however, differed according 
to the time that had elapsed after injury and the circumstances under 
which we worked 

Shock — ^We were, unfortunately, not in a position to use the best methods 
m treating shock, for blood and plasma were not available except as donated 
by our own overworked staff In consequence of this, only the most exsan- 
guinated could have transfusion If we had it to do over again, we would 
certainly press propaganda to the point where stored blood or plasma would 
be available in sufficient quantity, at least while we were working in Free 
China At any rate we did not encounter any deaths from injection of 
too much plasma (or too much of the contained sodium citrate), such as has 
been reported recently by Drummond^ and Ivy, and his collaborators" 
We did give morphine subcutaneously, and saline and glucose intravenously 
as indicated, but we saw lives lost both in the initial shock following war trauma 
and postoperatively through lack of suitable intravascular fluid such as 
blood or plasma 

Exhaustion — In the autumn of 1938, 33 Chinese stretcher casualties w^ere 
landed on us all at once Because of lack of space in our reception rooms 
for so great a number of stretcher cases, they w^ere seen in a preliminary way 
as they were lined up on the tennis court As we w^ent from stretcher to 
stretcher, a composite picture was seen of uttei exhaustion, malnourisliment and 
fever They had been wounded in fighting the Japanese about 140 miles 
away and had been carried westward for eight days by litter-bearers over 
rugged mountain passes to reach our hospital Very few inns had been en- 
countered along the way and the food and lodging which had been obtained 
was only of the coarsest variety There had been no immobilization of 
wounded parts and no dressings en route Their w^ounds w^ere almost all 

♦ Submitted for publication August 25 , 1943 
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badly infected and many weie infested with maggots (in- 
dicating an extreme degree of contamination, no mattci 
uhat may be said foi the theiapeutic value of the 
maggots I) 

In a few of these cases ne yielded to the temptation 
of operating light away and the results were deeidedly 
disappointing, even with amputations foi cutting away 
seveiely infected and gangienous paits Exhaustion and 
malnutrition had prepared them foi the worst postopera- 
tive shock and stoimy convalescence 

The rest of our 33 casualties, we kept in the waid for 
a veek or moie befoie undei taking the indicated opera- 
tions It nas remaikable to see the preoperative improve- 
ment that came over them with a comfortable bed, con- 
genial sunoundings, immobilization of the wounded pait 
Iw the simplest means . e (7 , a Thomas splint with adhesive 
ti action supplemented in many instances with sulfanila- 
mide b}' mouth, vitamins and good nouiishing food Prac- 
tically all of these patients did veiy well on the operating 
table and theieaftei Thus, ve learned that it is far more 
necessar}'- to give lest and nourishment to such casualties 
than to undertake a spectaeulai and huiiied operation 
We latei discovered that Keen® had sti essed this matter in 
his book on wai surgery in the following statement 

“The wounded will often have suffered fiom loss of 
blood, loss of sleep, insufficient food> and exposui e to cold, 
and if to these are added severe pain and the exhaustion 
due to an unavoidable jolting transportation, they will 
be on the verge of collapse The fiist needs of sueh a 
man are rest, warmth and food These restoratives 

may easily be required before any treatment (save for 
hemorrhage) should be attempted ‘The moie experienced 
the surgeon, the less is he likely to hurry on a severe 
primary amputation ’ Threatened gas gangrene or rapidly 
spreading sepsis may force his hand Much discretion, 
therefore, must be allowed the surgeon ” 

Mdlnutiihon — A great deal of inanition was seen among troops who, 
at best, were getting along on inadequate diets Particularly was this true of 
the Chinese Communist Troops who practiced extreme Marxism, with its 
share-alike principles applied equally to civilians and military personnel, 
resulting disastrously in view of prevalent conditions boideiing on famine 
When these men beeame wounded, the problem seemed to be piimaiily one 
of hypoproteinemia and avitaminosis Feeding them good nourishing food, 
rich in protein,^ and, in the more extreme cases, the administration of ascorbic 
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acid parenterally,® seemed to play a big role in preoperative preparation and 
1 ecovery 

Infection — In many instances infection was inevitable m our war wounds, 
particularly in those which were seen late We started using sulfanilamide 
tablets in January, 1938, when we received our first consignment of 3000, 
tablets Sulfanilamide and small quantities of sulfapyndine were the only 
sulfonamides obtainable during the period under consideration, vis up to 
January, 1941 Sulfonamide powder, moreover, was not used locally because 
it had not become available in sufficient quantity As a preoperative measure, 
saturation of the body tissues with sulfanilamide was usually accomplished 
by the administration of the drug orally (067 to i o Gm every four hours), 
or, when speed was required by reason of coma or severity of infection, 
intravenously (500 cc of one-half per cent sulfanilamide in physiologic saline, 
followed by 200 cc every four to six hours), for at least 24 hours before 
operation In our experience this decidedly cut down the amount of post- 
operative reaction 

Intel cm i ent Disease — ^Another thing that we encountered frequently was 
the casualty who had been holding the balance of power against latent disease, 
such as malaria In the face of trauma and exhaustion, latent malaria tended 
to develop into clinical malaria, as demonstrated on frequent occasions by 
blood smear Accordingly, when the temperature rose in our casualty cases, 
quinine was often just as likely to be needed as a sulfonamide We fre- 
quently had to give both at once, as a matter of fact It is particularly pre- 
carious to have a malarial chill superimposed upon postoperative shock 

Toxemia — In some cases seen several days after injury, the insult of 
toxemia was added to that of malnutrition and infection Our experience 
with the use of what we might call, for want of a better term, the delimiting 
tourniquet,®’ would lead us to say that we believe that there is a very 
definite field for the use of the tight gum rubber tubing tourniquet to prevent 
absorption of toxic products from a severely septic and/or gangrenous 
extremity which will later require amputation Gangrene and infection 
elaborate toxins by reason of tissue disintegration and bacterial growth The 
resulting toxemia pioduces disturbed body metabolism Should toxemia 
become seveie enough, a comatose stage is reached which, if the toxemia 
continues unabated, eventually becomes irreversible and fatal It is at the 
comatose stage that we have seen diamatic restoration of normal metabolism 
by the simple expedient of appljnng a tight tourniquet well above the 
affected area with a view to later amputation at this level or higher The 
application of the delimiting tourniquet is promptly available in warfare 
in many places where freezing of the affected extremity, the beneficial effects 
of which have been demonstrated by Allen® and McElvenny,® is not 

The Rationale of the Delimiting Tomniquet — There appear to be two 
principal indications for the delimiting tourniquet In the first place there is 
sometimes the need of preoperative improvement before subjecting the patient 
to amputation, and, secondly, there is the inevitable delay in getting the 
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severely toxemic casualty, who ma}’- have been lying out on the battlefield 
for tvo or three da3"s, to a hospital The tourniquet is applied distal to the 
anticipated level of amputation but sufficiently pioxmial to the diseased part 
that it IS i\ell above any aiea of infection We would like to stress this 
particulai point, foi the application of the delimiting touiniquet to any part 
of the limb wheie theie may be deep infection helps to further confine the 
pioducts of inflammation 

In view of the fact that a pieviously reported case of otii use of the 
delimiting touiniquet for gunshot ivound is lather inaccessible at present, 
haiing been published m China shoitl}'^ befoie America entered the ivar,® 
it might not be amiss for us to give a brief summaiy of it, since it so well 
illustiates the usefulness of this piocedure 

ILLUSTIL\.T1VE CASE IMPROVED BY THE DELIMITING TOURNIQUET 

Case Report — A Chinese official, age 26, was admitted to our hospital with a 
histor>’’ of a gunshot wound in the posterior aspect of the lower third of the right thigh 
four dajs preMousIj On the day of injur}' and the following day, an orange- 
colored Chinese corrosne powder had been introduced into the tract of the missile 
PreMous experience had taught us that this corrosive pow'der continues to exert a 
necrosing action similar to phenol o\er a matter of many days The next day the 
skin about the wound had turned black in color On admission, the posterior aspect 
of the lower third of the right thigh was found to be gangrenous and an extensive 
slough was cut awaj without pain, follow'ed by the outpouring of a serosanguineous 
fluid mixed with globules of fat An area in the upper part of the calf of tne right 
leg appeared to be threatened W'lth gangrene, and the dorsalis pedis artery w'as not 
palpable on that side Gangrene set 111 subsequently and giadually spread to include 
the entire right leg below' the knee 

Eight days after admission, the gangrenous limb had so affected the patient’s 
condition that he became unconscious The following note w'as written on his chart 
that daj' “Condition is so poor this morning that, while full consent for amputation 
has at last been obtained, it seems w'orthless A tourniquet is being applied to keep 
poisons from going back to the heart as a preferable alternative ’’ The tourniquet was 
applied tightl}' around the upper thigh 

Up to the day of the application of the touiniquet, the temperature of the patient 
had become steadily higher, having ranged between 103° and 1048° F for the four days 
preceding On the morning of the following day, 24 hours after the application of the tourni- 
quet, the temperature had fallen to 100 4° F The patient w'as again conscious, with some 
appetite for food, and w'as demanding amputation, but as the relatives W'ere not unanimous 
at that time, it w'as not undertaken Twentj'-eight hours after the application of the 
tourniquet, the temperature again rose, this time to 10=5 4° F His condition became 
steadily w'orse until death ensued 53 hours after the application of the tourniquet Our 
feeling was that this patient had so improved that he would have stood amputation better 
24 hours after the application of the tourniquet than before 


Precautions m the Use of the Delnmtmg Tom mquet — It is of course neces- 
sary to see that the delimiting tourniquet is not released until amputation is 
performed We are aivare that this, at first sight, seems to contravene some 
of our present U S Army directives as regards the fiequent loosening of 
the tourniquet It must be remembered, however, that these directives refei 
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to the control of hemorrhage We feel that the use of the tourniquet for 
controlling toxemia belongs in a very different categor}'’ Our suggestion is 
that when the delimiting tourniquet is applied, it should be extensively covered 
with adhesive tape which is appiopriately labelled, indicating that it is not 
to be removed 

Subsequent experience with two other cases in addition to the one 
reported above makes us inclined to recommend reapplication of the delimiting 
tourniquet every 24 hours at a slightty higher level each time, until ampu- 
tation IS performed, so as to avoid contact of normal tissue with toxic fluids 
produced by pressure necrosis at the point of application of the tourniquet 
Oui reason for suggesting 24 houis as the time limit is that we noted 
a sharp rise of temperature soon after the lapse of 24 hours in those cases 
where we did not reapply the touiniquet at a higher level On the other 
hand, Maxeiner'^ apparently did not resort to reapplication at a higher level 
and his results were seemingly as good Whether more iigid attention to 
tightening the tourniquet in situ would have accomplished the same thing in 
our cases, we do not know 

In reapplying the tourniquet, the old tourniquet is left in place until 
anothei tourniquet has been applied proximal to it It is applied as tightly 
as possible At the end of several hours it usually produces a very deep 
indentation in the soft tissues, often with obvious local liquefaction necrosis 

Ordinarily, if the delimiting tourniquet is applied when the patient is 
m coma, there is no pain nor discomfort even after full consciousness 
leturns If the tourniquet is applied (or reapplied) when the patient is 
not comatose, there is a very painful reaction for which morphine should 
be administered beforehand Aftei the first houi or two there is no pain, 
since the tourniquet pioduces anesthesia by that time We do not feel that 
the patient need necessaiily have advanced to the comatose stage in his 
toxemia before the delimiting tourniquet is first used Nevertheless, his 
condition must obviously be severe enough to require amputation before 
resorting to this procedure 

Conservative Tieatment foi Gas Gangiene — Gas gangrene gave disap- 
pointing results in our earlier cases ivhere we did immediate amputation 
The use of conservative measures with delayed amputation or no amputation 
at all, seemed to give the best results Sulfanilamide was administered, intra- 
venously the first day in our serious cases, after which it was given orally 
This seems justifiable, largely on the basis that the sulfonamide counteracts 
the symbiosis of streptococci with gas gangrene bacilli In our four cases 
seen in 1940, amputation was deferred and we were able to carry them 
through to a successful issue despite the fact that we did not have antitoxic 
serum for gas gangrene available They received no local treatment aside 
from establishment of diainage in the simplest manner, changes of dressings 
and immobilization, as indicated Thus, amputation was postponed for 
several weeks even though they were very toxic In half the cases amputa- 
tion did not prove necessary whereas in the other half we were able to 
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perform a moie conservative amputation tlian would have been otherwise 
possible 

The Dehimiing Toinmquet fot Gas Gangiene — On further reflection, 
we aie inclined to say that the delimiting tourniquet might find a useful 
field m the tieatment of gas gangieiie in cases wdieie eventual amputation 
will be requiied, although w'e did not actually use it in our cases Our 
reason for this suggestion is that these patients ai e extremely toxic Reimers,^^ 
furthermore, leports the successful use of a tourniquet under somewhat 
similar circumstances 

“In cases m which gas gangiene has alieady set m, and serious damage 
fioin injuries requiiing amputation is piesent, the author recommends an 
immediate touiniquet bandage at the point of the intended amputation He has 
neier seen gas gangiene spread beyond the point of the tie-olf ” 

A'laxeinei" also expi esses a siinilai viewpoint by implication when, in the 
discussion of one of Ins cases, he says 

“Gas bacillus infection certainly would not have occuiied if, in 

our eagerness to conseive all possible tissue, we had not placed our tourniquet 
too low ” 

Comment — These pioceduies foi impioving the conditions of our 
casualties before opeiation doubtless differ somew^hat from those which are 
used on other battle fronts Certainly intiavenous plasma and blood aie 
being utilized elsewhere more than we used them In general, howevei, 
the problems of shock, exhaustion, malnutrition, infection, intercurrent disease, 
toxemia and gas gangrene remain the same, although their relative im- 
portance may vary No substitute can be found for good surgical judgment 
m their solution The delimiting tourniquet should play a life-saving role 
111 some instances, but its implication, namely, inevitable amputation, must 
be constantly borne in mind 


SUMMARY 

Our experiences wuth methods for improving the condition of our casual- 
ties in China have been recounted, especially in legard to shock, exhaustion, 
malnutrition, infection, intercurrent disease, toxemia and gas gangiene 
The role of intraAenous fluids, rest, piotem-iich diet, ascoibic acid, sulfona- 
mides, specific treatment for intercuirent disease, and the delimiting tourni- 
quet, as preoperative measuies, is outlined In particulai, the effects of 
the delimiting touiniquet aie discussed and an illustiatne case is piesented 
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CYSTOIMYOMA OF SEMINAL VESICLE^ 

Alfred Plaut, M D , and Samuel Standard, M D. 

NtAv York, N Y 

FROM THE DEPVRTMFNTS OF P \THOI OCi \ND SURGER'V, BETH ISRAEI HOSPITAI , NEW TORK, N Y 

The rarity of this lesion wan ants description and discussion of every 
case To oui knoi\ ledge, no such obseivation has been reported in the 
Anglo-American hteiatuie 

'Case Report — Hosp No 152951 M L, white, male, age 66, was admitted to 
the Beth Israel Hospital, Alai 6, 1943, because of a palpable mass m his left lower abdom- 
inal quadrant, which had been noticed two months previously It occasioned him no pain 
or discomfort and he was not aware of its presence The mass had not increased in size 
since it was discovered There had been no abnormal gastro-intestmal symptoms Ap- 
petite had been good, bowels regular, no blood had been noticed in the stool There had 
been no weight loss, no dysuna, nocturia, hematuria or urgency Neither had there been 
ail}’- symptoms of loss of cardiac reserve, the patient having carried on his usual occupation 
without interruption 

Physical Examinaiton The patient was thin, lungs clear to auscultation and per- 
cussion, pulse 80, regular sinus rhythm, no murmurs heard, blood pressure 138/80 
The abdomen was scaphoid, soft, not distended The liv^er edge was palpable 5 cm 
below' the costal margin , it was sharp and smooth The spleen was not palpable In 
the left lower quadrant there was an irregularly, round, hard nodular mass, about 8x8 
cm in diameter It was movable but not freely so, and not tender Rectal examination 
revealed no intrinsic lesion Bimanual palpation with one finger in the rectum and the 
other hand on the abdomen demonstrated that the mass extended into the pelvis, almost 
completely filling it It was fixed and immovable m the pelvis, but pressure by the 
abdominal hand was transmitted through the mass to the rectal finger The prostate 
was m normal position and of normal consistency 

Barium enema showed no intrinsic colonic lesion, but the rectum and sigmoid 
were pushed to the right by the mass filling the pelvis 

Laboidtoiy Data Red blood cells 4,600,000, hemoglobin 88 per cent, white blood 
cells 6,200, with 69 per cent polymorphonuclear leukocytes Urine Specific gravity , 
1 012, glucose negative, albumen faint trace, white blood cells 18-20 per H P F , 
numerous urates 

Chmcal Diagnosis The original diagnosis rested between carcinoma of the rectum, 
with pelvic involvement, and retroperitoneal tumor, possibly fibrosarcoma or neuro- 
fibroma 

Opeiatwe Pathology May ii, 1943 (Dr Standard) The sigmoid was pushed to 
the right by a retroperitoneal, lobulated, hard mass which filled the pelvis and the entire 
hollow of the sacrum, pushing the bladder anteriorly Portions of the tumor were 
cystic and these cysts contained dark, thick, chocolate-brown fluid One such cyst 
was located deep in the hollow of the sacrum close to the area of the seminal vesicles, 
and the left vas deferens seemed to emerge from it The entire tumor was well- 
encapsulated and could be enucleated along its lines of cleavage The mass was roughly 
15 X 13 cm m diameter (Fig i) 

Opciativc Tcchntc Left midline muscle-splitting inCision Rectus fascia was split 
and the rectus muscle displaced laterally Peritoneum entered Small intestine packed 

* Submitted for publication October 15, 1943 
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off under the upper angle oi the wound The posterior peritoneum along the left lateral 
surface of the tumor was incised and the tumor enucleated from its retroperitoneal 
bed There was sbme spillage of dark brown fluid during the enucleation There was 
a sharp line of cleavage between the major portion of the solid tumor and the cistic 
portion (3x4 cm ) which lay deep in the pelvis and from which the left \as deferens 
arose The vas was ligated and cut from the cyst (The othei las, which was found 
in the specimen, was not recognized duiing operation) The bladder was identified 
anteriorly and a catheter inserted Clear urine was evacuated when the procedure 
was completed Posterior peritoneum resutured over bed of tumor and abdomen closed 
in layers 



Fig I — View of operative field (reconstructed), looking into tbe pehis from above Through a 
vvmdovv m the posterior pentovveum one sees the left vas deterens and the adiacent cyst The recto 
sigmoid has been pushed towards the right bj the tumor The retractor has pulled the myomatous mass 
out of the abdominal cavity 

(Insert) — The dotted line indicates the course of the ductus deferens within the cyst wall 

Postoperative Course Uneventful Wound healed per prttttatit Patient discharged 
13 days after operation 

Follovu-up Three weeks after operation the patient reported noting “blood m his 
urine” The urine was brown, microscopically, it showed no red cells The color of 
the urine was due to the same brownish, thick material which bad been originally 
evacuated from the tumor Only on two occasions, a few days apart, did the patient 
notice this discoloration of the urine 

Today, more than five months after operation, the patient is m perfect health 

Pathologic ErammaU on —Cross No 43184 The specimen was irregularly lobu- 
lated and firm It consisted essentially of one somewhat kidney-shaped piece, 14 x ii x 8 
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cm , which was connected to another irregularly ovoid piece, 8 5 x 6 x 6 cm , by means 
of a pedicle-hke structure The specimen was surrounded by a hyperemic capsule in 
which many larger and smaller blood vessels were seen Hyperemic membranous flaps 
were looselj attached to the outside The one surface of the larger ovoid piece 
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was flat, the other one irregularly convex Both pieces were subdivided by grooves 
between which irregularly ovoid portions of different sizes protruded A long section 
through the larger piece clearly showed many, more or less completely separated, 
nodules The cut-surfaces could best b^ described as being very similar to those of 
myoma uteri 

Near the convex surface of the large piece a cavity was situated Its volume was 
about one-fourth of the whole piece It was crescent-shaped, it had a distinct smooth 
lining which was sharply demarcated from the surrounding tissue The cavity had 
prolongations whose outlines corresponded to the contours of the whole piece A 
transverse incision into the smaller piece opened a similar smaller cavitj Both cav ities 
contained rather thin, dark reddish-brown fluid (Figs 2 and 3) 

A flat, soft, hollow specimen, 9 x 4 x 





I 






about I cm , was received separately It 
had torn prolongations and two ovoid 
thickenings From an opening at one end 
dark, brownish fluid exuded The lining 
of the cavity was smooth, partly pale, 
partly deep red One of the prolongations 
contained a continuation of the cavity, 
about I 2 cm wide The other protrusion 
was a thin, firm, cylindrical structure with 
very narrow lumen and firm elastic, ob- 
viously muscular, wall Both looked like 
vas deferens The outer aspect of the 
ovoid thickenings was suggestive of 
seminal vesicle , the cut-surfaces were 
characteristic (see insert to Fig i) The 
one seminal vesicle-hke structure mea- 
sured 3 \ I s X I cm , the other one 3 5 
\ 2 X I 3 cm They were separated bv a 
piece of cyst wall, about i cm wide The 
cjdindrical structures which entered this 
specimen really were the vasa deferentia 
They were normal in thickness and slightly 
tortuous They entered the wall of the 
cystic structure at an acute angle and ran 
mostly in the wall, with their lumina very 
near the surface The average width of 


Pic 4 — Cliaractenstic structure of mucosa of 
seminal vesicle The lining of the cyst appears in 
the upper portion of the specimen as a thin, dark 
contour 


the ’umen was 2 5 mm About one centi- 
meter from the one pole of one seminal 
vesicle the lumen was somewhat widened 


The probing of the ducts was done after fixation of the specimen Through the one the 
probe passed easily, not through the other There was, however, no reason to assume 
that the other duct did not communicate with the lumen of the cyst 

Microscopically, the picture of the solid tumor was that of fibromyoma As is usual 
in such tumors, the ratio between muscle and connective tissue varied, and so did edema 
and inflammation, the latter not being severe anywhere Elastic fibers were few except 
for the subepithehal layers These layers ran parallel to the surface of the cavity and, 
thus were more regularly arranged than the layers which formed the myoma proper 
The' subepithehal layers contained small amounts of light brown pigment The cavitv 
in the myoma was lined with a single lajer of cylindrical cells There were no glands 
The cells did not contain mucin Directly under the epithelium some large, obviouslj 


phagocytic, cells were situated 
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In sections fioni different portions of the C3'Stic specimen (Figs 4 and s) the 
microscopic pictuies weic those of seminal vesicle, ampulla 01 vas The muscular 
walls of these structuies weie continuous Theic was some pigment m epithelium and 
in muscle Subepithelial phagocvtic cells were present There w'ere a few calcifications 
in the mucosa Sperm heads weic found m the lumen The characteristic subepithelial 
elastic structures weie conspicuous 

Only four leports of such cases could be found, none in the English oi 
American hteratuie 

E Einineiich, in 1910, lepoited the fiist one undei the title “Enoimous 
Cyst of Vas Defeiens ” The tumoi was found accidentally during the autopsy 
of a 74-year-old man who had died of leukemia No uiologic symptoms had 
existed and no pelvic pain Both seminal vesicles w^ere normal, as were 
testicle and epididymis on both sides , the prostate gave the picture of ordinary 



Fig s— T he cavitj is lined with a single lajer of regular high cylindrical 

epithelium 


hypertrophy Right kidne} and ureter were absent, there was no trace of a 
right ureteral opening in the bladder The tumor (Fig 6) arose from the 
left vas deferens, betw^een ampulla and ejaculatory duct It consisted of a 
round, firm, smooth, fist-sized mass w'hich protruded from the small pelvis 
to the right of the midline This mass was attached to the left ampulla tow’ards 
the midline by means of a thick-walled hollow' stalk, 6 cm long The lumen 
of the stalk communicated wnth the lumen of the ampulla and wnth the epi- 
thelium-lmed cavity in the fist-sized mass The w'all of this cavity was only 
2 mm thick, that of the cylindrical portion w'as thickei , both consisted es- 
sentially of smooth muscle fibers The epithelium was cylindrical or cuboidal 
No spermatozoa w'ere found 

Emmerich considered his case a cyst of the v'as deferens, on the basis 
of a congenital malfoimation 

In 1912, Voelckei published a case of “Myoma of the Capsule of the 
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Seminal Vesicle” — this is the only case with clinical symptoms Voelcker’s 
patient was 56 yeais old, for moie than 15 years he had suffered from pain 
in the peiineum, he had consulted numerous surgeons, had been proctoscoped 
frequently, had been subjected to vaiious piocedures with no avail, and had, 
finally, become a morphine addict On rectal examination a nontender swelling 
could be felt above the prostate On bimanual palpation, in Trendelenburg 
position, under general anesthesia, it appeared as a movable, firm, smooth, 
spherical mass in the region of the seminal vesicle The posterior wall of 
the bladder was pushed forward by this mass 



Fig 6 — Emmerich’s case (Zentralbl f allg Path u path Anat , 21, 

V?ew^ from behind The urinary bladder occupies the left half of the 
picture, the left ureter is normal (The right ureter and kidney were absent 
in this patient) From the ampulla of the left vas deferens the tumor arises 
Both seminal vesicles and the right vas deferens are normal 

Voelcker exposed the tumor by a paracoccygeal approach, severing part 
of the gluteus muscle, the tuberosacral ligament and the levator am After 
incision of the visceral pelvic fascia the rectum was pushed towards the 
midline and the smooth surface of the tumor came into view Most of the 
tumor was shelled out, a small portion which was adherent to the bladder 
had to be left behind The patient was discharged after three weeks When 
seen six months later he was in perfect health 

The specimen was a fist-sized tumor which, grossly and microscopically, 
looked like an ordinary myoma It contained a small cavity without epithelial 
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lining Voelcker explained the tumor as a in3'-oma ongmating from remnants 
of the mullerian duct No illustration is given 

In the same yeai (1912) Ceelen desciibed a huge “Fibromyoma of Seminal 
Vesicle” It was found, piotiuding letiopentoneally fiom the small pelvis, 
at the autops) of a 67-yeai-old man w'ho had died of cinhosis of the livei 
No mention is made of clinical symptoms The tumor had the size of a 
baby’s head, rectum and low'ei sigmoid w^eie piessed against the sacrum 
The thick- w'alled urinaiy bladdei w'as pushed to the left and pressed against 
the anterioi aspect of the tiimoi The piostatic portion of the urethia was 
drawn out, the prostate, w'hich was not hypertrophic, w^as elongated, wath 
its posterior surface firmly piessed against the tumor Both ureters w’^ere 



Tig 7 — Voelcker (Chirurgie der Samenblasen, 1912) 

Remnants of midportion of right mullerian duct The 
genital tract is fi’led with collargol Metal probes are inserted 
into the ureters 

compressed, their upper portions were as thick as a pencil The right kidney 
was normal, the left kidney pelvis was distended, and the kidney substance 
only I cm thick The bladder mucosa w^as trabeculated, the ureteral openings 
could be probed easily The colliculus was distinct The light ejaculatorj'- 
duct was missing, there were tw’^o lumina on the left side The left seminal 
vesicle and vas deferens w^ere normal The right seminal vesicle, wdiich 
appeared much smaller, w^as continuous wuth the tumor, the right vas was 
stretched over the tumor The center of the mass was formed b} a cavity 
wuth shaggy, partly neciotic w^all, it contained dull grayish-red fluid wuth 
blood clots The outer solid portion was 3-4 cm tlnck }ellowish-gra) and 
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grayish-white The histologic picture was that of fibromyoma, some of the 
muscle cells contained pigment similar to that found normally m the muscle of 
the seminal vesicle No illustration is given, and nothing is mentioned about 
histogenesis 

After a long inteival (1930) a fourth case was reported, by Pana, under 
the title “Leiomyoma of Seminal Vesicle and Ductus Deferens, on the Basis of 
Malformation ” This tumor also was found at autopsy The 59-year-old man 
had suffered from tabes, syphilitic aortitis and chronic kidney disease A 
pear-shaped retroperitoneal mass (8 x 7 x 5 cm, weighing no Gm ) was 
attached to the left seminal vesicle by means of a hollow pedicle, 9 cm long, 
I 5 cm thick The lumen of the pedicle was continuous with that of the 
seminal vesicle and with an epithelium-lined cavity in the pear-shaped mass 
This cavity was lined with cuboidal epithelium , there were neither glands nor 
pigment The gross and microscopic picture was that of myoma There was 
a moderate right hydronephrosis caused by compression of the ureter Pana 
interprets the pedicle as either left ampulla or hypoplastic left seminal vesicle 
He consideis the possibility of a mullerian remnant with hypertrophy of 
muscle 

Somewhat similar to these cases, but only as large as a cherry, was a 
cyst Luksch found at autopsy, m 1903, between the vasa deferentia of a 
54-year-old man The wall consisted of smooth muscle, the cavity was 
lined with a single layer of epithelial cells Luksch considered it as mullerian 
Comment — Large tumors in the female pelvis frequently are symptomless 
(myoma uteri, ovarian cystoma), because they may have grown slowly and 
need not interfere with important functions The situation is the same with 
these tumors of the seminal vesicle or ampulla, thus, the fact that most of 
these tumors have been found accidentally is not so astonishing 

In Voelcker’s case only, clinical symptoms (pelvic pain) were present 
They appeared m the fourth decade, 15 years before operation One may 
assume that the slowly growing myomatous tumor had then existed for some 
* time previously The three other tumors reported m the literature were 
found at autopsy of old men (74, 67 and 59 years) There is no way of 
knowing at what time of life they may have formed or had attained their 
jinal size The same applies to our case, in which the detection of the tumor 
was hardly less accidental One ^ might point out the fact that these tumors, 
while based on malformation, became manifest late in life, but it would be 
futile to speculate about the causes of this seeming discrepancy 

These tumors resemble myoma uteri so closely that the idea of mullerian 
origin will present itself almost automatically Emmerich speaks only about 
congenital malformation, not mentioning mullenan origin specifically, there 
is hardly any doubt in our mind that Emmerich’s tumor is mullerian, in 
spite of Schneider’s attempt at tracing it to ureteral muscle 

Voelcker, as mentioned, considered his tumor as a myoma originating from 
remnants of’ the mullerian duct In his monograph on the surgery of the 
seminal vesicles Voelcker shows a beautiful roentgenogram of a mullerian 
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remnant m a 58-year-oId man (Fig 7) He feels that by filling specimens 
with contrast substance one might find more of these very rare malformations 
Ceelen gives no opinion concerning the genesis of his “Fibromyoma of 
Seminal Vesicle ” 

Luksch mentions the mullerian nature of the cyst, and Voelcker agrees 
with him 

Some of the smallei C3^sts of seminal vesicles (Schwarzwald) and some of 
the retrovesicular cysts, as mentioned by Priesel, are also explained as 
remnants of the midportion of the mullerian duct The remnant of the 
proximal portion of the mullerian duct, the hydatid of Morgagni, is an almost 
regular finding, the remnant of the distal portion, tlie utnculus, belongs 
to normal anatomy, but the midportion usually disappears early in em- 
bryonic life, without leaving traces Vestiges of it have been described 
(Priesel, Voelcker, Luksch) They are considered great rarities, and it is 
even more uncommon that the)’' develop into a tumor, as in our case It 
remains unknown under what exceptional conditions this happens 

There is no preference for the right or left side The right kidney and 
ureter were absent in Emmerich’s case In Ceelen’s case the right ejaculatory 
duct was missing, while two lumina were found on the left side Pana’s case 
showed no further malformations, neither did Voelckei’s, nor did ours (as 
far as this can be determined in the living patient) 

The tumor m oui patient obviously originated fiom the point where 
ampulla and seminal vesicle meet 


SUMaiARY 

A large myomatous tumor, closely resembling uterine myoma, has been 
found attached to the ampulla or seminal vesicle of a 66-year-old man 

Remnants of the midportion of the mullerian duct are the source of these 
tumors 

Only four such cases have been reported, one of them in a living patient 
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TERATOm OF THE TESTICLE* 


METASTASIS TO THE EPIGASTRIUM TREATED 
by bilateral ORCHIDECTOJIY — ^RECOVERY 

Eli R Saleeby, M D 
Philadelphia, Pa 

I ROM SURGICAL SERVICE ‘A JEFFERSON HOSPITAL PHILADELPHIA PA 

By animal experiments Huggins, and his coworkers, found that andro- 
gens stimulated prostatic secretions and that estrogens put an end to the 
flow of this substance AVith stimulations by the androgens the epithelial 
cells of the prostate became hyperplastic and metaplastic The hyperplasia 
was so marked as to resemble cancer Following treatment with estrogens 
they promptly returned to normal After further study and obsen^ation 
Huggins began to castrate men for metastatic cancers of the prostate, with 
brilliant results 

In June, 1942, Doctor McClelland before the American Urologic Asso- 
ciation meeting in New York, in discussing one of the speaker’s papers, 
reported a patient who had embryonal carcinoma of the testicle, with gener- 
alized metastases and after removal of the normal testicle the patient improved, 
with general disappearance of all the metastases, as evidenced by palpation 
and roentgenogi ams of the epigastrium and the lungs 

The patient was a Noiwegian flier, age 26, who had embryonal carcinoma 
of the testicle This testicle was removed m April, 1941 In September, 
1941, roentgenograms showed metastases m the lungs, and m October, 1941, 
a palpable tumor mass appeared m the epigastrium He ivas losing ground 
fast Thinking that this might be a genital tract tumor influenced by testicular 
secretions, as 111 carcinoma of the prostate, and having Huggins’ work m 
mind. It was decided to remove the other testicle This was done Two 
months later the epigastric mass could not be palpated, and three months 
after castration there was no roentgenologic evidence of metastases The 
patient gradually improved, and ivhen last seen m May, 1942, he was to 
resume his flying No roentgenotherapy -was given after the second opera- 
tion, although he had three courses of high voltage roentgen-ray treatments 
prior to October, 1941 

Doctor McClelland reported another case who had teratoma ivith lung 
mestastases The patient did ivell after removal of the second testicle m 
February, 1942 Hoivever, the condition ivas too far advanced, and he 
received some roentgen-ray treatments Death in this case occurred m 
July, 1942 

After hearing about these amazing and extraordinary results, I decided 
to employ bilateral orchid ectomy upon a patient of mine whom I was called 

*Read before the Philadelphia Academj of Surgery, November i, 1943 
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to see in August 24, 1942, and who was admitted to the Jefferson Hospital 
August 27, 1942 It took a lot of couiage foi the patient to consent for 
the removal of the 1101 mal testicle He consented with the full knowledge 
that he would lose the powei foi sexual mtercoui se As to pi opagation, his 
wife had had a pelvic operation and could not have any childien The wife, 
being advised about the operation, and fully undei standing the consequences, 
agieed to the opeiative pioceduie 

Case Report — L B , white, male, age 50, complained chiefly of loss of weight 
of 53 pounds in six months , pain in the left testicle and the left groin, with radiation 
down the thigh swelling of the left lower extremity, chills and night sweats 

Picvtoits Histotv — In 1916, while plaj'ing baseball a batted ball hit Ins testes, 
at which time he felt some sharp pain for a few' minutes He did not stop playing, 
and no trouble, such as sw'elling or discoloration of the scrotal sac, w'as noted In 
19381 w'hile on a ship, the left testicle became sw’ollen and painful This condition 
lasted for about tw'O months, and the only tieatment which he received was local 
application of some ointment He had had no other illness, and always enjoyed 
good health 

P]cscuf Hisfoiy — In December, 1941, he began to feel some discomfort in the 
left testicle and occasional pain in the groin This gradually grew worse, and later 
he noticed some sw'elling and redness of the scrotum, and swelling of the left low'er 
extremity He also began to tire easily accompanied w'lth pain in the back when walking 
There w'as an appreciable loss of w'Cight, from iSb to 133 pounds He never vomited 
or spat blood, and no blood was noted in the stools He had received no medical 
aid until first examined by me August 24, 1942 

Physical Examination — The patient was an emaciated and undernourished individual, 
Avith marked pallor and sallow' complexion, who w'as very nervous, irritable, and toxic 
Pulse 110, respirations 20, temperature 101° F There was a nonpulsating visible 
mass in the epigastrium w'hich did not move w'lth respiration , the scrotal sac was large 
and sw'ollen, and somew'hat reddened, the left lower extremity was twice the size of the 
right one , and the venous circulation w'as more prominent on the left side as compared 
to the right 

There were no enlarged cervical or supraclavicular nodes The mass in the abdomen 
occupied the whole epigastric region It was about eight inches in diameter, well cir- 
cumscribed, smooth, nonfluctuating, and its movability w'as limited The inguinal 
nodes were palpable, but there was little variation on the tw'O sides The left testicle 
was not tender, how'ever, it was two and one-half times the size of the right one, 
and was smooth and firm in consistency The left low'er extremity showed no tender- 
ness on pressure and no pitting edema Pulsation was present in the femoral arteries 
Rectal examination was negative Piomsional Cluneal Diagnosis Carcinoma of the 
testicle, W'lth metastases 

On August 25, 1942, a roentgenogi am showed a large tumor mass just to the left 
of the spine in the lower dorsal and upper lumbar region There w'ere several 
areas of calcification within the tumor The psoas line was obliterated A barium meal 
showed a normal esophagus, stomach, and duodenum Roentgenograms of the chest 
showed no abnormality in the lungs or heart None of the roentgenograms show'ed 
metastases to the bones of the spine, pelvis, hip joints, or the ribs Roentgenologic 
Diagnosis Metastatic retroperitoneal mass 

Laboi atoi y Data Blood Wassermann negative , urine negatn e , hemoglobin, 55 
per cent, RBC 3,200,000, WBC 8,600, normal differential The patient recened 
a transfusion of 500 cc of blood 

Opciation — September ii, 1942 Under local anesthesia a bilateral orchidectomv 
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was performed, at the same time resecting the spermatic cords as high as possible 
The operative recovery was uneventful After receiving two more blood transfusions 
the patient was discharged from the hospital September 23, 1942 

Pathologic E vaminatiou —In the parenchyma of the left testicle there was a yellowish 
body, 2 cm m diameter, with a whorl-hke formation Histologically, the hematoxylin 
and eosm stained section showed a division of the tumor into a number of alveoli by the 
fibrous tissue The cells were quite large, arranged in sheets, and had a clear cjtoplasm 
with round and oval nuclei There were many hyperchromatic nuclei and few mitoses 
The tissue was vascular and showed extensive necrosis The right testicle presented 
no pathologic changes Pathologic Diagnosis Teratoma of left testicle 

Postoperative Com sc — The patient received roentgenotherapy over the epigastric 
mass and from the back over the vertebral column Roentgenotherapy was employed 
mainly to reduce the size of the large tumor mass, as it interfered with the lymphatic 
and blood circulation by pressure on the vessels and probably blockage of the lumens 
with metastatic deposits This mechanical obstruction produced the enormous increase 
m the size of the left lower extremity 

These treatments were given m fractionated doses from Aug-ust 28 to September 18, 
for a total of 3,500 r units They were stopped because the patient developed a marked 
leukopenia The white blood cells decreased from 10,900 on August 28 to 3,300 on 
September 21 No roentgenotherapy has been employed since that time 

Subsequent Couise — After the operation there was a steady improvement in 
patient’s general physical condition The tumor mass in the epigastrium gradually dis- 
appeared, and finally, by November i, 1942, could not be palpated The weight increase 
was remarkable, inci easing from 133 to 148 pounds by October 30, 1942, 185 pounds 
by March 22, 1943, and 19" pounds by October 27, 1943 The swelling in the left 
lower extremity slowly subsided, and the elastic bandage which he used on the leg 
was discarded by February, 1943, when the measurements of both thighs had become the 
same A recent blood examination showed R B C 4,200,000 , W B C 6,500 , hemo- 
globin 82 per cent When seen October 27, 1943, the clinical examination was absolutely 
negative There was no evidence of recurrence at the site of operation or any other 
place in the body 

One of the most significant examinations was the uranalysis by the Endocrine 
Laboiatory On September 3, 1942, the Friedman test was positive on two animals 
while the qualitative serum gonadotropins were 330 mouse units per 100 ml of blood, 
which IS an enormous increase from normal and well within the range of pregnancy 
The urine estrogens were within normal as were the 17 ketosteroids On October 24, 
the Friedman test was negative, the quantitative serum gonadotropins were nondemon- 
strable, and the quantitative urine gonadotropins were 56 mouse units for 24 hours 
The urine values were slightly high, and the serum values were within normal About 
SIX months later, on February 23, 1943, the serum gonadotropins were 10 mu per 
24 hours, both of which are within normal range On October 13, 1943, the Friedman 
test was' negative, and the urine gonadotropins were 20 mu for 24 hours, which is 
also within the normal range 

It IS well known that an increase m the gonadotropins is indicative of 
hyperactivity in the chorionic tissue either in the primary focus or in the 
metastases In this patient these tests are very important, because, so far, 
they show there is no functionally active chorionic tissue I believe these 
kinds of hormone assays and tests are very essential in judging the progress 
of this type of pathology 

Besides the clinical and the hormone assays, follow-up roentgenologic 
study was made October 27 , 1943 The report was that there is no roent- 
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genographic evidence of metastases in the lungs, pleura, ribs, spine, or 
shoulder girdle The heart ^\as normal There were no tumor masses in 
the abdomen and the kidneys sho\%ed normal outline The psoas lines 
were normal and no metastases \\ ere found in the lumbar spine or the pelvis 

Another interesting obsen^ation was that the patient reported he had 
a penile erection, Februar} i 1943, which lasted for one minute, and another 
on Februar)' 6 which lasted for a longer time On March 19, the patient 
had an erection which lasted for fire minutes, at wdiich time he attempted 
sexual intercourse, but his wife was not responsive Since that time he 
has often had slight erections which last only for a few' minutes 

SU^UMARy AKD CONCLUSION* 

A report is made of a patient w'ho had a teratoma of the left testicle, w'lth 
a large metastatic retroperitoneal mass He w'as treated by bilateral orchi- 
dectomy, which was supplemented b) the use of roentgenotherapy to reduce 
the epigastric mass Fourteen months after the operation the patient is 
enjoying the best of health On physical examination October 27, 1943, in- 
cluding hormone assays and roentgenologic studies, he showed no evidences 
of tumor recurrence 

It IS not known what relation there is between sex hoimone and cancer, 
but apparentl} there is some carcinogenic agent which must have been in- 
fluenced by the removal of the testes I realize it is too early to draw' any 
conclusions, however, this report is made with the hope that others might 
apply the same procedure and record their results It w'lll be very gratifying 
if their patients benefit as much as mine has up to the present time 
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COMPOUND FRACTURE OF THE FINGERS 
Caleb H Smith, M.D , M S , (Surgery) 

Bradford, Pa 


A METHOD IS herein described for the treatment of compound fractures 
of the fingers which has enabled the author to obtain better results, with 
1 educed loss of working time and cost of treatment The method is not 
original It is one which Orr^ and Trueta^ have applied to compound frac- 
tures of the larger bones, adapted to the fingers 

Finger injuries probably outnumber injuries to other parts of the skeletal 
system Since fingers are in a sense the tools of the laboring man, finger 
injuries result m a significant loss of industrial time 

Despite these fact-s, finger injuries have not received the serious considera- 
tion they merit As late as 1941, CouclF and Oldham'* published what appeal 
to be fundamental principles for finger amputations The fact that surgeons 
have not been familiar with these principles for years is an indication of their 
attitude toward all finger injuries 

With the present emphasis on industrial loss of time, all treatment of 
laboiing persons must be considered from the point of view of loss of working 
time as well as end-results Methods of treatment which were satisfactory 
in peace time may be inadequate in war time because they do not give a good 
lesult with the least loss of industrial time 

Costs of treatment are being studied carefully in the present effort to 
increase industrial efficiency Poorly dcAUsed methods of treatment of finger 
injuries, loss of working time and poor functional results following finger 
injuries contribute significantly to the high cost of treatment 

METHOD OF TREATMENT 

Compound fractures of the fingers were treated as emergencies to 
prevent infection In only one case was shock sufficiently severe to require 
the administration of 500 cc of blood plasma 

The majority of the patients were taken to the operating room The 
wisdom of this procedure was soon apparent It was obvious that compound 
fractures of the fingers, as well as many other types of finger injuries, did 
not receive adequate care in the hospital dispensary 

General anesthesia, nerve block at the wrist or brachial plexus was em- 
ployed with satisfaction Local anesthesia was rarely employed Compound 
fractures of the fingers were usually associated with crushing injuries and 
edematization of the tissue, therefore local anesthesia would have placed a 
further burden on the tissues or even caused gangrene 

Submitted for publication October 28, 1943 
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Mechanical cleansing was the first step in the surgical care of compound 
fractures of the fingers The entire hand except the wounds, was scrubbed 
for ten minutes with a brush, soap and water When grease was present 
the scrubbing was preceded by a cleansing with benzene followed by ether 
The hand was rinsed with sterile saline solution The arm was elevated 
to empty the veins and a tourniquet was applied to the upper arm The skin 
of the entire hand was prepared with an antiseptic, and care was taken not 
to permit any of it to enter the wound The entire hand was draped with sterile 
linen The surgeon, wearing a cap, mask, sterile gown and a pan of sterile 
gloves, continued the mechanical cleansing The entire wound was explored 
Foreign material was searched for and removed from the depths of the 
wound The wound was again cleansed with copious amounts of sterile 
saline solution 

Careful debridement was the next step An efficient mechanical cleansing 
facilitated this procedure Tissue that had been ii reparably damaged was 
excised Blood vessels, ners'^es and tendons were preserved At times, skin 
flaps which might have impaired drainage were present and they were le- 
moved in part or wholly When the nail was involved in the injur}'’ it 
vas completely removed to allow adequate drainage, to permit thorough 
cleansing, and to eradicate a source of infection 

After debridement the tourniquet was removed and bleeding vessels 
uere clamped accurately and ligated with No 8o cotton The entire wound 
was fiosted lightly with sulfanilamide ciystals The fracture was reduced 
The same principles of reduction and maintenance of reduction that apply 
to simple fractures of the fingers were employed in compound ones 

Rarely was suturing done Proper splinting with plaster encasements 
achieved a degree of wound coaptation that could not be improved by sutures 
which are tied without tension Furthermore, tight closure of the wound was 
undesirable 

A small sterile gauze dressing w'as placed over the w'ound and the finger 
bandaged lightly An unpadded encasement w'as applied to the finger Holding it 
m the desired position the plaster bandage was made to immobilize the joint 
above and the joint below the fracture, in case of a fracture of the proximal 
phalanx, plaster was applied to the hand but did not include the umnvolved 
fingers 

The encasements w'ere heavy enough to maintain reduction and protect the 
finger from fuither injury, but were not large and aw'kward The most 
satisfactor}'^ encasements w'ere made from the so-called “specialist splints,” 
W'hich are made by Johnson & Johnson Six layers of these splints w'ere cut to 
form tw'O sugar-tong-type of splints wFich w'ere applied m an anteroposterior 
and a radio-ulnar direction The splints w^ere molded together to form an 
encasement By making the encasement m this manner the danger of a tight 
plaster bandage such as might be applied by circular turns is avoided 

The hand w'as elevated for several houis after operation A prophylactic 
dose of gas gangrene and tetanus antitoxin w'as administered after the usual 
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skin test If the patient was not sent back to work immediately or the follow- 
ing day, one gram of sulfadiazine was administered every four hours 

The hands were examined daily for three days The condition of the 
base of the finger, the regional lymph nodes, and the patient in general, 
were accepted as evidence of infection in the wound The encasements were 
removed after one to two weeks and, if necessary, another plaster bandage was 
applied at that time 


MATERIAL 

There were 37 patients, with 38 compound fractures of the phalanges 
All of the patients were laboring men between the ages of 18 and 61 

The type of injury was severe as a rule In 35 instances the patient 
suffered a crushing type of injury One patient caught his fingers in an 
electric fan Another patient struck his finger on an emery wheel and, 
in addition to the compound fracture, much of the soft tissue was abraded 
Table I indicates the finger involved The compound fractures involved 
the distal phalanx, m 26 instances, the middle in six and the proximal 
in SIX 


Table I 

FINGER IV\OLVnD 


Thumb 
IndcN finger 
Third finger 
Fourth finger 
Fifth finger 


6 fractures 
10 fractures 
14 fractures 
6 fractures 
2 fractures 


The fractures were comminuted in 17 cases, and involved a joint m five 
instances There was appreciable displacement m 20 cases 

Sixteen of the 37 patients lost no working time The loss of w^orking 
time is given in detail in Table II because it is such an important factor in 
finger injuries Hospitalization was required in ii cases, for a total of 33 days 
The total cost to the insurance company w'as made available to the author 
in 26 cases The average total cost per patient w'as $93 87 The highest total 
cost was $379 00 The average medical cost for all the cases ivas $33 25 
The highest medical cost w^as $77 00 The payment of compensation to the 
patient and the hospital costs lepresent the difference between the total and 
the medical costs 

There were seven amputations Six were at the distal interphalangeal 
joint, and one was at the proximal interphalangeal joint There w^ere four 
primary amputations Three secondary amputations w^ere performed because 
of gangrene, nonunion of a fracture and a painful amputation stump due 
to tight flaps at the primary amputation 

There was no clinical evidence of infection in any of the cases Cultures 

were not made 

The end-results w^ere considered good wdien the man returned to his 
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Table II 


LOSS OF WORKING TIME 


No of 
Patients* 
16 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 


No of Working 
Days Lost 
0 
1 
2 
3 
6 

10 

11 

IS 

18 

30 

32 

34 

38 

39 

40 
SO 
54 

188 


* One patient changed jobs during his period of disability 
Although his exact loss of tune is not known, it is certain that he 
IS doing technical w ork similar to that which he did before injurj 


previous work and did it efficiently and without discomfoit or hazard due to 
his injured finger In eveiy case the end- result was good 


DISCUSSION 

The complete absence of infection clinically attests to the efficacy of 
this type of treatment which has previously proven itself so successful in the 
treatment of compound fractures of the largei bones The healthy condition 
of these wounds is a marked contrast to the condition of finger wounds which 
have been given inadequate surgical care in a hospital dispensary and not 
splinted effectively 

The universally good functional results are important It must be 
stressed again that these men are laborers and the results are measured 
functionally and not anatomically The patients were able to return to 
their previous work satisfactorily They had no significant discomfort in 
their injured fingers The injured finger was not awkward and did not 
present an industrial hazard which predisposed to further injury 

The loss of working time can be profitably discussed The i6 men ivho 
lost no days of work represent the best results Five other patients who lost 
a total of 12 working days may also be regarded as acceptable results 

One patient had portions of two other fingers previously amputated and 
although the encasement on the injured finger would have permitted him to 
work, he was unable to do so satisfactorily because of the previous amputations 
Another patient lost 32 days because in addition to his compound fracture 
he had an avulsion of a part of the fat pad over the palmar surface of the 
distal phalanx A pedicle graft from the thenar eminence of the hand 
was applied 

Two of the earlier cases could have returned to work sooner if a more 
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carefully applied plaster encasement had been used One of these men was 
injured on an emery wheel and had extensive loss of the soft tissues over 
the palmar surface of the pioximal phalanx These men lost ii days each 

One patient lost 50 days because poor judgment was used in his initial 
surgical caie and the distal phalanx became necrotic and had to be amputated 
secondarily A pnmaiy amputation would have saved him at least 35 days 
One man lost 10 days because an amputation was undertaken with tight flaps 
This was an erroi m judgment The insurance company paid him for the 
loss of the entire flngei, and it \vas latei amputated because of discomfort 

Two patients who had sustained seveie crushing injuries of their fingers 
suffered intense pain in the ends of their fingers that suggested minor causalgia 
After the wounds were healed, merely touching the fingers with cotton caused 
marked pain Injection of the cervical sympathetic nerves or the appropriate 
peripheral nerve with procaine hydrochloride was not done, but should have 
been done In moie recent cases the author has had gratifying results from 
this procedure 

One man lost 188 days While holding a stake his thumb was struck 
with a 12-pound sledge hammer He sustained a compound fracture of the 
proximal phalanx of his thumb The fracture was comminuted but the 
phalanx was split longitudinally into two major fragments The fracture 
did not unite He was given a choice between a bone graft and amputation 
preserving the viable proximal fragment He chose the latter and is now 
working with a good functional result The decision to perform a secondary 
amputation was postponed much too long Probably six weeks would have 
been sufficient time to allow for callus formation from both major fragments 
The decision to intervene w'ould have been easier to make had he been able 
to work with an encasement on for about three weeks This w'^as impossible 
because of severe causalgia-hke pam Nerve block m this case might have 
saved much lost working time 

An emotional factor contributed to the loss of working time in five 
cases, who lost a total of 141 days One man was knowm as a chronic job 
changer He refused to work, whether he could or not, until his wmund 
w^as healed Soon after it was healed he quit his job In one case impending 
induction into the army w^as thought to prolong disability One man w^as 
later found to be working elsewdiere while be was being paid compensation 
In the two remaining cases the patients probably could have been persuaded 
to return to work 

The industrial surgeon must be alert to his responsibility to return patients 
to work as soon as they are able Very often an intelligent discussion wutli 
the patient wull allay some imaginary fear and result in a much shorter period 
of disability At times it is important to call the patient’s employer and 
determine whether there is some type of work which the patient may do 
despite his disability The personnel manager of the plant has a responsibihtv 
m this procedure If a man wuth partial disability is given a job wdiere his 
associates must do part of his wmrk for him, ill feeling or industrial hazard to 
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his fellow workmen may result If light work must be created foi the 
disabled man, the cost may be higliei than that of compensation 

Encasements foi injured fingers have been extremely successful m the 
authoi’s experience They achieve perfect splinting and complete rest for the 
fingei With the use of encasements all fingei nails involved in the injuiy are 
completely removed The plastei bandage provides a better splint than the 
injured nail and avoids any disability due to the loss of the nail Fuithermore, 
with the lemoval of the entiie dirty nail a source of infection is eiadicated 
Probably the gieatest advantage of the encasement is the pievention of 
further injury It is this factor vhich the patients appreciate most foi they can 
work painlessly while the finger is healing They often volunteer then 
appreciation for the plaster bandage and frequently ask for another one 
to be applied when the time to discontinue immobilization comes 

The simple technic of application of encasements to fingers has been de- 
scribed It IS worth emphasizing that the encasements are formed of molded 
plaster splints, which procedure avoids a tight plaster bandage that might lesult 
from its circular application With a little practice encasements which will give 
perfect immobilization and protection from further injury, and yet not be awk- 
ward, can be made Plaster encasements are easier and quicker to apply than 
wooden or metal splints They are more efficient and more comfortable than 
such splints No difficulty with tight encasements or stiffness of fingers due to 
them has been encountered They can be removed easily with a heavy pair of 
bandage scissors In the early cases men sometimes asked to have plaster 
bandages removed because the}’' weie dirty Covering the encasements with 
cotton or leather stalls while working solved this problem 

The use of encasements on injured fingers is part of the infrequent dressing 
technic The dressings are done at intervals of one to two weeks This 
procedure saves time, money and discomfort to the patient It prevents 
secondary wound infection * 

It IS very gratifying to the patient and doctor to see the healthy or healed 
wounds when the encasements are removed It is obvious at this time that 
sutures (tied without tension) would not have resulted in better wound co- 
aptation than the encasements afforded Furthermore, sutures would tend to 
act as foreign bodies and impede drainage 

In addition to compound fractures, encasements have been applied fre- 
quently for simple lacerations and infections of the fingers In such cases they 
have been very successful and have been the deciding factor between the 
man working and not working Lacerated fingers are rarely sutured because 
here, too, encasements have afforded as good skin coaptation as sutures 

The question of amputation often arose Discussion of all the factors 
involved in finger amputations does not he within the scope of this paper 
Any surgeon treating finger injuries must be familiar vith the intricacies 
of amputation, including the proper levels for the various fingers and the 
technical points which will result m a painless, useful stump The reader is 
referred to the excellent articles by Couch^ and Oldhanff on finger amputations 
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In finger amputations, the old maxim, “save all you can,” is not tenable 
for the results m working men are measured functionally and not anatomically 
If an amputation is not performed when one is clearly indicated, the wound 
may heal kindly but the patient will have a finger which is an industrial hazard 
and a cause of suffering or further injury to him The insurance company 
will pay him for the loss of such a finger and to be rid of his disability he 
will have it amputated later Su<.h a complication increases the loss of 
working time and the cost of treatment. 

Crush injuries of the distal phalanx are often amputated because of the 
fear of gangrene With the closed-plaster technic, surprisingly few are not 
viable and do not give a good functional result 

A logical criticism of this report might be that 26 of the 38 compound 
fractures involved the distal phalanx and since loss of this phalanx results 
in no handicap to the patient,^ all these fractures might better have been 
treated by primary amputation Usually, however, the crush type of injury 
which caused these compound fractures did not leave sufficient soft tissues 
for satisfactory flaps for disarticulation at the distal interphalangeal joint, 
and an amputation higher than this joint would have been necessary to avoid 
tight flaps and secondary amputation Even if some of the cases had had a 
satisfactory disarticulation at the distal interphalangeal joint, it is doubtful 
if their loss of working time would have been shortened and the results 
would not have been better since in all the reported cases the functional 
results were good 

Compound fractures of two phalanges with shattering of the joint between 
them yield poor functional results and primary amputation should be 
undertaken 

It is often recommended that compound fractures of the fingers associated 
with a severed tendon be subjected to primary amputation This is not 
always true The authoi had on© such case which was not amputated and 
a good functional result was obtained This patient does skilled labor 

The cost of finger injuries is not insignificant An average total cost 
of $93 87, and an average medical cost of $33 25 represent sizable amounts 
when the total number of cases is considered A survey made by the 
author at one plant, for the year 1942, showed finger injuries to represent 
19 per cent of all injuries, and to be the most costly group If the industrial 
surgeon is to discharge his duty he must be alert to methods of treatment 
which will give a good end-result, with a minimum loss of working time 
and cost of treatment 

A note about sulfanilamide sensitivity is worthy of mention Sensitivity 
should be suspected when the wound weeps a thin, serous drainage in copious 
amounts Recently I had a simple laceration that showed such a discharge 
The encasement became saturated and had to be changed My first impression 
was that a serious infection was developing Consultation with a dermatologist 
led to the discovery of the true condition, and when sulfanilamide was omitted, 
the wound healed promptly 
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CONCLUSIONS 

1 When compound fiactures of the fingers receive the same painstaking 
care which similar fiactuies of the larger bones do, the results are good 
The so-called closed-plastei method of treatment was successful!}^ applied 
to compound fiactures of the fingers The technic was described 

2 Loss of woiking time is an important national problem in the present 
war Finger injuries account for a significant loss of working time among 
laboimg men It is the traumatic surgeon’s duty to employ forms of treat- 
ment which, in addition to giving a good final result, will result in the least 
industrial loss of time The closed-plaster technic is such a form of treat- 
ment The encasements assure the fingers complete rest and protect them from 
furtlier injur}"- The working men like the encasements because they can return 
to work with no discomfort long before the wound is healed Of the 37 patients 
reported, 16 lost no working time In the remaining cases the loss of working 
time was analyzed to deteimine how it might have been reduced 

3 Finger inj lines aie expensive, especially when their fiequency is con- 
sidered In the present series the average total cost per case was $93 87, 
and the aveiage medical cost pei case was $33 25 Surgeons must be at- 
tentive to compensation costs, foi they are reflected in manufacturing costs 
The closed-plaster technic for compound fractures of the fingeis is less 
costly than other methods of treatment, as the men retuin to work earlier 
and dressings are done less infrequently 

4 The results of the closed-plaster method of treatment m 38 compound 
fractures of the fingers were good In no case was there clinical evidence 
of infection In every case the functional result was such that the man was 
able to retuin to his previous woik and do it efficiently and without discomfort 
or hazard due to his injured finger 
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REGIONAL ENTERITIS INVOLVING MECKEL’S DIVERTICULUM 

PERFORATION OF THE DIVERTICULTOI AND FISTULA FORMATION 

Robert C Horn, Jr , M D , and Jonathan E Rhoids, M D 

Philadelphia, Pa 

TROM SURGICAL SERVICE ‘b AND THE LABORATORl OP SURGICAL PATHOLOGY, 

HOSPITAL or THE UNIVERSITI Or PENNSI LVANIA PHILADELPHIA PA 

Regional enteritis has a predilection for the terminal ileum, as Crohn, 
Ginzburg and Oppenheimer^ pointed out in their original description of the 
disease Other reports of nonspecific granulomas of the intestinal tract, 
however, indicate that the same pathologic process may involve an}' segment 
of the bowel from the duodenum (Gottlieb and Alpert") to the sigmoid (Dal- 
zieU) Furthermore, Ravdin and Rhoads'* have pointed out the similarity 
of fibroplastic appendicitis to this process Meckel’s diverticulum only 
once (Barrington and Norrish**) has been a site of the disease and never 
before has been the point of fistula formation in regional enteritis For this 
reason it seemed of interest to lecord the following case 

Case Report — Hosp No 55860 E C , white, female, age 23, married The patient 
had experienced pain in the right lower quadrant of the abdomen at intervals since the 
birth of her first child three years ago The pain was accompanied by tenderness and 
the attacks usually lasted from one to three dais They increased in frequency and 
seventy until three months before admission It was decided that celiotomy be per- 
formed This was cairied out July 10, 1943, at the Good Samaritan Hospital, Lebanon, 
Pa , through the lowfer right rectus incision A laige mass was found involving the cecum, 
terminal ileum, right tube and ovary, all of which were densely adherent to each other 
There was marked induration of the mesentery The tube on the right side was inflamed 
and the ovary was the seat of a large chocolate-colored cyst The tube, ovary and 
appendix were removed Sulfanilamide was placed in the wound, and Penrose drams 
introduced 

Following this procedure the patient recovered satisfactorily, but continued to dram 
purulent material She was referred to the Hospital of the University of Pennsylvania 
by her physician. Dr Clyde Saylor, artd admitted on September 25, 1943 The past 
and family histones were noncontributory She was a housewife 

Physical Erannmhon patient, a well-developed and well-nourished ivoman of 

23, who was rather pale Temperature, 984° F, pulse, 87, respirations 16, blood 
pressure, 104/68 Examination was essentially negative except for the abdomen There 
was a five-inch right rectus incision with a drainage tract near the midpoint discharging 
small amounts oi creamy pus At the level of the umbilicus there was a vague rounded 
mass on the right side This area was moderately tender Peristalsis was normal 

Lahofatory Da/o —Hemoglobin 78 per cent Leukocyte count 7,200 Flat film 
of abdomen Negative Banum enema Uncertain, in that it was thought that part of 
the cecum failed to fill 

Pieoperative Diagnosis Infected mesenteric cyst The patient was given three 
grams of sulfadiazine in preparation for operation 

Operation —September 28, 1943 Under continuous spinal anesthesia, the old wound 
was reopened and extended upward Here the peritoneum was entered Two adherent 
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loops of small bowel were dissected free from the anterior abdominal wall Between 
them a Meckel’s diverticulum ^^as found which was adherent to the mesentery It was 
freed and found to have a perforation at its tip It was rapidly removed and the ileum 
closed Further exploration then showed that the cecum and terminal ileum were inflamed 
and thickened and were matted down against the pelvic brim They were mobilized 
as was the remainder of the right side of the colon About two feet of small bowel 
and the right half of the colon were resected A side-to-side anastomosis of the trans- 
verse colon and the ileum was made 

Pathologic Examimtion — The gross specimen consisted of a segment of large and 
small intestine and the separately excised diverticulum The intestinal segment included 
59 cm of the terminal ileum, the cecum and approximately lo cm of the ascending colon 



Fig I — Regional enteritis of terminal ileum, cecum and ascending colon The photograph does not 
include the proximal half of the resected small intestine 

The appendix had been removed previously The wall of the distal part of the ileum, 
especially the muscularis, was rigid and greatly thickened This produced a con- 
siderable degree of stenosis in the terminal 8 cm The mucosal surface was diffusely 
reddened and granular, and the folds were either thickened or lost Usually extending 
longitudinally along the mesenteric border were a number of superficial, more or less 
rectangular ulcers Their edges were irregular and frequentlv overhanging and their 
craters were filled with mucoid material The largest ulcer w'as 4 cm long and 06 
cm wide These pathologic changes were marked only in the distal 20 cm of the 
ileum, but they extended in diminishing intensity and patchy distribution, proximally 
for about another 20 cm The ileocecal valve was strikingl} thick and rigid, and 
a few tiny ulcers were present on its cecal aspect A small portion of the adjacent 
large intestine was also involved (Fig i) The site of excision of the diverticulum was 
found 40 cm from the ileocecal valve at about the proximal limit of evident disease 
The ileal mesentery was thickened and contained a number ot enlarged, soft hmph nodes 
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m length Its wall resemwSl'that orthe'iS ' ^t'” l'" 3 cm 

The perforatton at tts t.p was a t J it T " f™''"' 
granular, and somewhat indurated Sra diameter, and the edges were red, 

ulcer crater, exceptt the“ ^ there was no 

In addition to hyperemia, muscular hypertroohv and ulrprnttnn 
ination revealed considerable degrees of fibrosis and cellular mfiltr^fior^ mX' 



in the submucosa and somewhat less so in the subserosa (Fig 2) The inflammatory cells 
were of varied type, neutrophil leukocytes predominating m the areas of ulceration, 
lymphocytes, plasma cells, and larger mononuclear cells predominating elsewhere Large 
lymphoid follicles were numerous Occasional giant cells were seen but neither these 
pseudotubercles were a conspicuous feature The histopathologic changes were of 
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the same nature m all the parts of the intestine involved, although they varied in degree 
In general, they were less intense in the diverticulum (Fig 3), the cecum, and the 
proximal part of the small intestine, than in the terminal ileum This is particularly 
true with regard to the fibrosis The mucous membrane of the diverticulum was of 
the small intestinal type No heterotopic tissue was found m numerous sections The 
perforation was lined by granulation tissue containing many neutrophil leukoc>tes as well 
as mononuclear cells, but scarring w'as not extensive The lymph nodes show'ed a non- 
specific hyperplasia 




Fig 3 — Photomicrograph of Meckel’s diverticulum showing intestinal tjpe of 
mucous membrane and a nonspecific, chronic inflamraatorj reaction This section was 
taken from an area adjacent to the perforation (x 32) 

Comment — Much has been written about the pathologic changes that 
may occur in association with Meckel’s diverticulum Perforation is not an 
unusual event, occurring as a sequela to ulcer or acute diverticulitis witli 
gangrene The ulcers found m Meckel’s diverticula are usualh regarded 
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as peptic (Greenwald and Steiner6), although Wmkelbauer^ believes them to 
be caused by spasm of the diverticula They may be situated either in 
intestinal or gastric mucous membrane but in the great majority of cases in 
which microscopic examination was cairied out, heterotopic gastric mucosa 
has also been demonstrated to be piesent (Schullingei and Stout®) In our 
case heterotopic tissue was not found after careful study of numerous sections 
of the diveiticulum Nor did the gross oi micioscopic appeal ance of the 
perforation suggest a similarit}^ to the usual chronic ulcer of the stomach or 
duodenum The mucosal linings of the majority of Meckel’s diveiticula are 
of the intestinal type, heterotopic tissue being found in only 15 to 25 per 
cent (Gieenblatt, Fund, and Chaney®) The possibility that the diverticulum 
in our case was acutely inflamed at the time of the first celiotomy cannot, 
of course, be completely ruled out, but the pathologic changes in the divertic- 
ulum are entirely similar to those in the ileum, differing only in degree 
They do not suggest the previous occurrence of acute diverticulitis and 
gangrene , nor does the clinical history Furtheimore, the pathologic examina- 
tion indicates that the disease in the terminal ileum was more advanced than 
that in the diveiticulum and the more proximal part of the small intestine 
This sequence of events — inception of the disease in the terminal ileum with 
progression proximally, perforation, and following appendicectomy, fistula 
formation — as well as the gross and microscopic appearance of the lesion, 
corresponds closely to the original description of Crohn, Ginzburg and 
Oppenheimer,^ which has since been confirmed by others 


SUIUAIARY 

A case of nonspecific regional enteritis involving Meckel’s diveiticulum 
is leported A fistula had developed following a previous appendicectomy 
and right salpmgo-oophorectomy, and a perforation was found m the diverti- 
culum The patient recoveied following a resection and anastomosis 
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A PARAUMBILICAL ABDOMINAL WAIJ. CYST* 

Frank H Kidd, Jr , M D 

Sj Louis, Mo 

FROM THE BARNARD FREE SKIN AND Ci^NCER HOSPITAL, ST LOUIS MO 

The finding of an unusual cyst in the abdominal wall of a patient 
piompted an investigation to deteinnne its true natuie and etiology, if possible 
Certain data have been obtained which make the case of special interest 

Case Report — G R, colored, female, age 47, enteied the Barnard Free Skin and 
Cancer Hospital, January 14, 1943 For seven or eight years she had known that she 
had a uterine tumor This had not disturbed her until one year before admission It 
had then begun to grow quite rapidly and subsequently produced a protuberance in 
her abdominal wall The gravid appeal ance rather than pressure symptoms from the 
growth motivated the patient to ask for its surgical removal 

The patient reported her past health as having been good She had received 
therapj’^ for syphilis She had never been operated upon 

The menstrual history was inteiesting in the light of latei findings Her periods 
were always regular and had been 28 days apart since menarche at age 13 Her last 
menstruation had been three weeks prior to admission She had experienced neither 
menorrhagia nor metroirhagia The patient had been pregnant seven times — having 
had four miscarriages and three term births 

Physical Examination — The patient was an alert, well-developed and well-nourished 
colored female The examination revealed as significant data A saddle nose, a blood 
' pressure of 158/90, a definitely enlarged abdomen which contained a firm, moveable 
mass at the level of the umbilicus , a liver edge which could be palpated three finger’s 
breadth below the right costal margin, and a uterus, definitely enlarged and irregular 
in outline, which was obviousl> connected with tlie abdominal mass The laboratory 
examinations revealed no abnoi malities The Kahn test was negative Pi copci ativc 
Diagnosis Pedunculated fibromyomata uteri 

Opeiaiion — January 16, 1943 An abdominal hysterectomy was peiformed under 
spinal anesthesia (pontocaine, 20 mg ) While extending the lower midhne incision 
to the left of and superior to the umbilicus, a cystic structuie was exposed in the 
subcutaneous laver of the abdominal wall This was not given careful consideration until 
the abdominal wall was being closed 

Numerous large, pedunculated masses filled the abdominal cavity These were 
connected to a stalk which was attached to the uterine fundus (One of these had 
obviously been mistaken for the liver, as this organ could not be seen until after the 
mass had been displaced anteriorly) After cutting several thick, fibrous adhesions 
which anchored two of the masses to the posterior abdominal wall, the entire specimen 
was dehveied through the wound At this point the patient’s blood pressure fell 
markedly It was neccssarj to adminster supportive measures (intravenous fluids and 
stimulants) which were eflfectne A hurried supracervical-tv'pe of hvsteicctoni} was 
performed — the right adnexa being taken while the left were allowed to remain 

During the closure of the abdominal wall, the cystic mass was excised It was 
situated approximately one inch superior to the umbilicus and was immediatel} super ficial 
to the hnea alba 


* Submitted for publication Julv 3, 1943 
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Gloss Pathology— The nUra-abdomiiuI specimen weighed eight pounds It con- 
sisted of the uterus, the light tube and ovary, and the bulky pedunculated fibromyomatous 
masses, which were attached to the fundus of the uterus by a relatively narrow pedicle 
The uterus proper was about twice normal size Submucous, intramural and subserous 
masses distorted its shape and all but obliterated its cavity Several moderatelv-sized 
serous cysts were attached to the stalk Numerous white shreds were scattered over 
the surface of several of the tumors Close inspection revealed that these were made 
up of minute spherical masses not unlike “fish roe” in appearance 

The abdominal wall specimen measured 1 5 2 x 3 cm It had the appearance 

of a cyst, being of grey color with purple mottling When the specimen was bisected, 
it was found to be a two-chambered structure (Fig j) A smaller cavity was situated 
within a larger one They shared one wall in common The arrangement was that of 
a “cyst within a cyst” The outer space contained small homogeneous white ovoid 
bodies, which were attached to one another They were considerably larger but otherwise 
quite similar to the “fish roe” strands seen on the surface of the abdominal tumors 
The smaller space contained a thick brown fluid 

Microscopic examination of the sections taken from the uterine masses revealed 
nothing more than the fibromuscular stroma so characteristic of fibroid tumors of the 
uterus The fibrous tissue elements predominated 

A sufficient number of the white shreds were collected from the surfaces of the 
abdominal masses' to embed and make a block for microscopic study The microscopic 
appearance of the preparations made from this was that of a homogeneous pink- 
staining ground substance through rvhich were scattered a moderate number of 
basic-staming nuclei A single layer of flattened cells formed a covering for each of 
the many irregularly-shaped masses composing the section 

The waff of the abdominaf waff c)"st is made up of fibrous connective tissue It 
vanes in thickness, being relatively thick where the two cavities have a common nail 
but being much thinner elsewhere Fibro-areolar tissue and a small amount of fat 
IS to be found in some areas The thickest portion of the wall is fairly well vascularized 
Exterior to tlie single layer of fibroblastic cells, which form the lining of the largei ' 
space, is a shallow zone of elastic fibers The contents of this cavity are composed of 
irregularly-shaped masses of homogeneous pink-staining material having a waxy texture 
The microcopic appearance of these bodies is identical with that of the material 
collected from the surfaces of the fibromyomata 

The small cavity has a wall similar to the large one The finding of a lining epi- 
thelium sets It apart from the outer one In some areas the epithelium is seen to be cuboidal 
in type, but generally speaking, it is composed of pseudostratified ciliated columnar cells 
(Figs 2 and 3) The basement membrane is smooth for the most part, but the epithelium 
IS raised into papillary folds in a few places 

Discussion —The proximity of an abdominal wall cyst to the umbihciis 
suggests the possibility of its origin from a vestigial remnant Cullen ^ m 
his authoritative tieatise, does not describe a similar stiucture as being supenoi 
to the umbilicus and superficial to the anterior sheath of the rectus ab- 
dominis muscles 

If the patient had previously had an abdominal operation, one could surmise 
that a fimbria of an oviduct had accidentally been transferred to the abdominal 
wall Since she had had no operation, this piecluded such a speculation 
There is not any possibility of the cyst being metastatic from the intra- 
abdominal tumois nor a direct extension from them The histopatliolog)^ of 
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Fig I — The inner, epi 
thelium lined, civity of the 
abdominal i\all c>st is 
clearly seen in the photo 
graph of the bisected speci 
men The small, white 
inclusions of the outer cav 
it> appear rather indistinctly 
in the upper right part of 
the photograph (Approxi 
niatelj actual size) 



Fig 


Fig 2 — A low power 
photomicrograph reteals the 
transition from low col 
umnar to the pseudostrati 
fied columnar type of cil 
lated epithelium 



Fig 3 — A high power 
photomicrograph affords a 
more detailed view of the 
epithelium show ing individ 
ual cilia 
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the cyst precludes its direct or indirect relationship with the intra-abdominal 
fibroids 

A detailed study of the lining epithelium was made in the hope that it 
might be of help in di awing conclusions Pseudostratified ciliated columnar 
epithelial cells normally occur only in the respiratory tract and the genito- 
urinaiy system Dr E V Cowdiy was kind enough to study these cells 
with me He believed them to be true ciliated cells, but suggested that 
Dr Alfred M Lucas be asked to give an opinion m this regard Doctor 
Lucas concluded that the cells aie ciliated and do not have a striated 
cuticular border He found only one basal body on each cilium This is 
the situation found in nasal epithelium The ciliated cells of the fallopian 
tube have a diplosome-type of basal body A preparation was stained with 
hematoxylin and mucicaimine in an effort to determine the presence of mucus 
secreting cells None weie detected, but this, in itself, does not rule out 
a similarity to respiiatory epithelium 

Dr George W Corner, who also kindly reviewed the slides from the 
embryologic point of view, concluded that, in all probability, the mass repre- 
sents an atypical differentiation of local origin (teratoma) 

Doctoi Cullen giaciously lesponded to say that in his belief, the 
stiucture most probably was derived from a remnant of the omphalo- 
mesenteric duct • 

These varying opinions preclude a dogmatic statement as to the origin of 
the cyst The presence of identical masses, scattered over the surface of the 
abdominal tumors on the one hand and being contained within the outer 
cavity of the cyst on the other hand, suggests a possible relationship between 
the two pathologic processes 


SUMMARY 

The case history of a colored female patient is given An interesting 
cyst was accidentally found in her abdominal wall (superior to the umbilicus 
and superficial to the linea alba) while performing an hysteiectomy One 
may not dogmatize regarding the specific etiology of this cyst The 
opinions of authorities are given 
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MULTIPLE ADENOMAS OF THE JEJUNUM 

CASE REPORT 

W B Dickson^, M D , PROS (Eng ) 

Utica, N Y 

TROM THE SLOCUM DICKSON CLINIC, UTICV, N Y 

The following case is reported to lecord the occurience of multiple 
adenomas of the jejunum There was also an associated adenoma of the colon 

Tumors of the small intestine are not common Somewhat less than 
50 per cent are malignant, ^ e , lymphoblastoma, carcinoma, and saicoma, in 
order of frequency The benign tumors encountered are adenomas, aigentafhn 
tumors, lipomas, myomas, fibromas, and miscellaneous other rare types 
Adenomas are the most common benign tumors and are found more frequently 
as a single tumoi than multiple Since they aiise from the inner bowel 
layeis, they protrude into the boviel lumen and assume a polypoid form of 
more or less degree, a significant fact in their symptomatology Their location 
may be anywhere, but the greatest frequency is in the ileum, second, the 
duodenum, and third, the jejunum All repoits agree that adenoma of the 
jejunum is a rare condition 

The association of small bowel adenomas with adenomas of the colon 
does occur In multiple polyposis of the colon the adenomas may extend to 
the lower ileum However, the association of adenomas of the jejunum and 
colon IS another matter, and I have been able to find only one instance (re- 
corded by Gerwig and Stone, in 194.3), of a single jejunal adenoma associated 
nuth multiple adenomas of the splenic flexure of the colon 

The clinical course of the patient to be reported has been followed over 
a period of ii years, and serves to emphasize the following features 

(1) The obscure nature of the symptoms associated with small bowel 
tumors These may suggest gallstone colic, renal colic, peptic ulcer or even 
a piimar)’’ anemia Intussusception is a common complication Celiotomy 
foi intestinal obstruction reveals the true diagnosis very often for the first time 

(2) Intussusception in the adult is always secondaiy to some underlying 
condition 

Case Report — A slim, red-headed female, single, age 22, was first seen in August, 
1932, with acute right lower quadrant abdominal pam and vomiting There was a 
past history of an operation for “telescoped bowel” at age seven In addition she 
described peculiar attacks of abdominal pain and vomiting occurring once or twice a 
j'car since the age of 17 The present attack was similar to these, but more severe 
On abdominal evamination, there w'as some muscle resistance and an ill-defined tender 
mass in the right low'er quadrant On vaginal examination, there w'as another distinct mass, 

* Lieutenant Commander, M C , U S N R 

The view's expressed herein are the writer’s and are not to be construed as official 
or reflecting the view’s of the Navw Department 
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the size of an orange, in the left fornix I he temperature was ioo= F , and catheterized 
urine showed albumin and R B C Following an enema the symptoms were relieved ^d 

n^the^nht’f? disappeared Intravenous pyelographj showed a stone 

n the right kidney This was accepted as the cause of her symptoms and the stone removed 
ten days ater Recorery was uneventful and she left hospital symptom-free Within 
a few ryeeks her old attacks of abdominal pain recurred These were commonly not much 
more than ciamps" referred to the umbilicus, and occurred at intervals of days to 
weeks Vomiting was unusual Roentgenologic examination of the G U tract and 
gallbladder were normal, and the urine Was clear 

In July, 1933 ) she developed a much more seveie attack than usual and was brought 
to the hospital A tender sausage-shaped mass was palpable m the midabdommal region 
An enema produced results but no relief Explorator}^ cehotom}' disclosed an intus- 
susception of the upper jejunum, ten inches in length, which was readily reduced On 
searching for . cause a polypus, the size of a marble, was noted at the site of the 
intussusception, while above it were several smaller ones, and still higher, and about 
12 inches from the duodenal jejunal flexure, a side-to-side anastomosis marked the site 
of the operation in childhood Tracing the bowel downward from the intussusception, 
three or four small polypi were recognized, and finally one, the size of a walnut, was 
encountered about at the juncture of the jejunum and ileum Below this there were none 
The upper polypus causing the intussusception was removed by simple incision, ligation 
of the pedicle at its attachment to the mesenteric border, and closure A similar 
process was attempted with the large polypus in the lower jejunum but the slipping of a 
clamp and hematoma formation necessitated resection and end-to-end anastomosis 
The smaller polypi were not interfered ivith, and the abdomen was closed Recovery 
was uneventful 

A postoperative (August, 1933) barium meal showed stomach and duodenum normal, 
the jejunum shortened, widely dilated, and the lumen almost filled by mucous mem- 
brane, thrown into deep folds between which only flecks of barium remained Two 
ring-like formations w'ere present, which were suggestive of polypi in the lower portion 
The ileum appeared normal, and there was no evidence of delay or obstruction at 
any point 

Attendance at the Clinic during the next four years, I 933 -W 37 , was sporadic 
The chief complaints were continuing attacks of crampy abdominal pain and vomiting 
at intervals of weeks to three or four months, minor episodes of diarrhea, although the 
bowels were usually regular, occasional blood in stools, and general debility The 
weight remained stationary at 107 lbs Examination ivas negative except for moderate 
secondary anemia, and the mass m the left vaginal fornix Menstruation was regular 
Rectal and sigmoidoscopic examinations were negative She was able to carry on her 
work in a factory satisfactorily 

In September, 1937, she again developed a severe attack of abdominal pain and 
vomiting, and was brought to the hospital Abdominal examination show^ed a sausage- 
shaped midabdommal mass Manipulation was attempted in the hope of external 
reduction Considerable decrease in size resulted, but as no reliance could be placed 
on this, celiotomy was carried out No intussusception was found Howe%er, about 
three feet from the duodenojejunal flexure an i8-inch segment of jejunum w-as markedlj 
dilated and edematous Immediately at the upper margin of this area two polypi, the 
size of marbles, were palpable, and at the lower border one of the same size The inter- 
pretation was that this was the site of an intussusception reduced by the preoperative 
mampulation A thoroagh .xplomt.on of the tvholo G I tract tva, then earned out 
The stomach and duodenum tcer. uormal, mth no evidences of polyp. The first la 
inches of the jejunum was markedly “mushy," as if from redundant mucosa No actual 
polyp, were recognisable Immediately below this urns the s,dc-to-s,de »uas »™s,., 
performed at age seven Three feet below the fievore were the two polyp, noted above, 
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and in the i8-inch loop of edematous jejunum, and at its lower margin, ivas the third 
polypus From this point to the lower jejunum were four oi five small polypi , and then 
the site of the end-to-end anastomosis, of 1933. was encountered Below this the ileum 
was normal Following the large bowel downward it was found to be normal to the 
middle of the transverse colon, where a polypus, the size of a walnut, was found All 



Fig I — Three idenoniis reTno\ed at 1937 operation 



Tig 2 — Photomicrograph of adenoma sho\\n in Figure i 


polypi, including this one, had the characteristic of being attached to the mesenteric 
border by distinct pedicles The remaining colon and rectum were entirely normal 

The two poljpi abote and one below the segment of edematous bowel were 
removed through small incisions The' other small bow el polj pi w ere not interfered 
w’lth When the sigmoid and rectum were palpated for poljpi the pelvic tumor was 
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noted It was delivered and found to consist of a solid tumor and a cyst, each the size 
ot a small orange, arising from a common pedicle and replacing the left ovary These 
were removed , The uterus was noted to be enlarged and smooth It was felt remoial 
of the colon polypus should not be attempted at this time The abdomen was closed 
m layers Recovery was uneventful 

The subsequent clinical course of the patient was complicated by the fact the ovarian 
tumor prov^ed to be a malignant granulosa cell tumor of the ovary, which eventually 
showed evidence of metastases (April, 1941) These, howeier, responded well to 
roentgenotherapy, and she is still m fairly good health today A barium enema, in 
October, 1937, demonstrated the single polypus in the transverse colon, which was 
otherwise normal 

As far as the intestinal adenomas were concerned, the patient continued to have 
attacks of abdominal cramps and vomiting at various intervals, and of varying intensity, 
but, on the whole, of minor degree There have been also minor episodes of diarrhea 
and, at times, gross blood in the stools There has been a definite tendency to anemia 
Removal of the colon polypus v/as urged from time to time (until the problem of 
metastatic malignancy from the ovarian tumor arose), but consistently refused 

Probably the diarrhea and gross blood in the stools can be attributed to the colon 
polypus The episodes of abdominal pain and vomiting may have been due to either 
the large or small bowel tumor There was no consistent association between these two 
occurrences, 1 e , diarrhea, the abdominal pain and vomiting 

The secondary anemia was certainly contributed to by the colon polvpus although 
the small bowel tumois may also have been a factor 

SUMMARY 

The chnical couise over a period of ii years of a case of multiple adeno- 
matous polypi of the jejunum, associated with an adenoma (probable) of the 
colon, has been lecorded Episodes of abdominal pain and vomiting, of 
varying intensity, were characteristic The more severe attacks were asso- 
ciated with intussusception and required operation It is possible that even 
in minor attacks intussusception of some degree occtined and were relieved 
by spontaneous reduction Low-grade secondary anemia was a well-marked 
feature 

In spite of all these handicaps this patient is alive, enjoys relatively 
good health, and when last heard from was attempting to enlist m the 
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(Articles published m the Annals of SuRcruY do not necessanly leprescnt the 
opinions of the editors, even though they are selected and published zvith editoi lal approval 
Likewise, the editois may not necessarily he m agreement with cor respondents zvhose 
communications are important if only because they present stimulating opposition Since 
tins impartial point of viezv is vital to progress in science, the Annals or Surgery offers 
this forum for pertinent discussions of reasonable length — Ed ) 

Re Discussion by Kellogg Speed, M D of article by D E Robertson, M D 
appearing in Annals of Surgfry, 118, 318-328, August, 1943 

ABRAHAM O WILENSKY, M D , NEW YORK, N Y * 

“The discussion on Dr D E Robertson’s paper in the August Annals of Surgery, on Osteomjehtis 
made by Dr Kellogg Speed, carries the following statement in reference to the work of \^ ilson and 
^IcKeever, namelj, that ‘Together uith Wilensky, they still fa\or operation for established osteo 
myelitis’ I am rather surprised at this because I have always tried to make it clear that the only 
two indications for operation which I have ever made were (i) the presence of a frank abscess in the 
soft parts which is anatomically within surgical reach, and (2) the removal of a sequestrum which is 
acting as an irritating foreign body I have always favored leaving the cure of the osteomyelitis to 
natifre evcept for these two indications ’’ 


Rebuttal to the Objections of Doctor IVilcnsky 

KELLOGG SPEED, MD, CHICAGO, ILL 

“In the discussions before the American Surgical Association, there is a limited time for speaking 
and in my discussion of Dr Robertson’s paper, I simply grouped Wilensky with the other authors 
as favoring operation for established osteomyelitis, as he quoted This is in direct contrast to the 
complete and sole efforts at treatment by sulfa drugs without ever any operative procedure as advo 
catcd by Robertson in his paper The discussion time did not allow of amplification of my statement 
nor qualification of the operations that were practiced or suggested by authors, and so the expression 
may not have seemed very clear to Dr Wilensky 

“I had considerable acquaintanceship with Dr Wilensky ’s monograph entitled 'Osteomyelitis Its 
Pathogenesis, Symptomatology and Treatment’ issued in 1934, and knew full well that he did not 
approve of immediate attack of the bone focus in the light of the fact that blood infection was known 
to be present Beginning on page 195 of this monograph these points are covered in the paragraph on 
treatment in which he says, I quote ‘In a very small minority of the cases with very severe forms of 
general infection associated with an acute osteomyelitis, the clinical picture does not seem to earn 
with It that sudden overwhelming of the organism with a fulminating toxemia In such cases the local 
bone focus deserves some attention, etc’ There arc similar and other expressions in his excellent 
monograph covering operative treatment with removal of the whole bone, such as the clavicle, drainage 
of abscess, removal of sequestra, which fall under the head of operative procedures On page 199 he 
mentions that ample drainage should be secured ev'en though removal of the thrombophlebitic focus in 
the bone is not technically feasible This and other statements in his book are references to operative 
treatment which under these restrictions are different from absolute nonoperative interference under 
anv conditions 

“In addition, he has written other articles, some of which are iterations on his work in the monograph 

“1 Value of Chemotherapy in Treatment of Osteomyelitis Archives of Surgery, 44 , 234 259, Teh 
ruary, 1942 In this article he cites a boy with osteomyelitis of the tibia, not cured by sulfa 
drugs, but who was helped, and possibly restored to health, by operation involving excision of 
the saphenous vein, after which the wound was packed open and thus left This certainly is an 
operation 

“2 Chemotherapy in Osteomvelilis American Tournal of Surgery, 57 , 76, July, 1942 In this 
article he believes that chemotherapy has little effect on the local bone disease on account of 
thrombophlebitis and its plugging effects which block action of the drug, and cites again this bov 
on whom he performed an excision of the saphenous vein, the large operative wound left open 
“3 Role of Chemotherapv in Treatment of Acute and Chronic Hematogenous Ostcomvclitis Medical 
Record, 1541 , 344, November s, 1941 Similar statements arc made 
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4 Excision and/or Proximal Ligation of Extra osseous Thrombophlebitis in Treatment of Acute 
Hemotogenous Osteomjelitis with Positne Blood Culture Surgery, 10 , 409, September, 1941 
This IS the famous case where he ligated the extra osseous thrombophlebitis following osteomyelitis 
located in the tibia in a 12 year old boy, who had been gnen sulfa drugs preiiously In contrast 
to Robertsons idea of no operation under any condition, I nould class this as operatne procedure 
in the brief reference I iias able to make to it in the discussion 
“S Osteomyelitis of Pehic Girdle, Archnes of Surgery, 37 , 371 400, September, 1938 On page 396 
he states in the first type “operation, often a simple incision of a frank abscess, must necessarily 
be done in the advanced stage of development of the lesion ’ For osteomyelitis of the second type 
surgical treatment of some kind is given ’ By these he meant drainage, osteotomy or sequestrectomy 
“6 Osteomyelitis of Scapula Surgery, 3 , 2133, January, 1938 Here Dr Wilensky advises con 
servative attitude ‘limiting one's operation »« t/ie beginning to the incision and diainage of frank 
abscesses and of not interfering with the bone structure ’ 

‘7 Acute Hematogenous Osteomyelitis with Classification, etc Results of Operation and Treatment 
Archives of Surgery, 34 , 320 336, February, 1937 He speaks against local operation as curative 
but mentions that it might stop the spread of infection, especially from secondary foci ‘The treat 
ment of the local lesions of the bone is a problem by itself In the presence of a general bacterial 
infection, the latter naturally must be taken into account In the absence of any demonstrable 
evidence of a general bacterial infection, the method of treatment of the local lesion is to be 
decided in its own merits, as determined by the pathogenesis, by the biologic and anatomicopath 
otogic development and by the physical characteristics of the total resultant lesion ’ 

“8 Case of Hematogenous Acute Osteomyelitis with Spontaneous Recovery Surgical Clinics of Eorth 
America, IS, 495 500, April, 1935 The incidents occurred before sulfa drugs were used Recovery 
without operation 

“There was absolutely no intention on my part to mislead anyone as to Dr Wilensky 's attitude on 
this important subject, nor did I speak without full knowledge of his many and laudable articles Tlie 
difficulty of his interpretation may be attributed to the lack of space for amplification and the under 
standing of thorough demarcation between absolutely no operation, with benefit of sulfa drugs, and 
operation of any kind ” 


ANNOUNCEMENT 

ADVISORY BOARD FOR MEDICAL SPECIALTIES 

Announcement is made that the Directory of Medical Specialists is now to be 
published by the A N Marquis Company of Chicago, publishers of “Who’s Who in 
America" Previous editions have been published for the Advisory Board for Medical 
Specialties by the Columbia University Press of New York City 

It is planned not to issue the next edition before 1945, on account of the war, but 
the A N Marquis Company will publish a supplemental list of all those who have 
been certified by the American Boards since the last (1942) edition of the Directory, 
totaling about 3600 This is to be distributed at cost, and monthly or bimonthly bulletins 
listing successful candidates for certification at examinations during the additional 
interim before the next edition, are to be issued as a subscribers’ service 

Dr Paul Titus (Pittsbuigh), of the American Board of Obstetrics and Gynecologj 
will continue as the Directing Editor, and Dr J Stewart Rodman (Philadelphia), of the 
American Board of Surgery, continues as Associate Editor The Editorial Board will 
be composed, as before, of the Secretaries of the fifteen American Boards 

Communications should be addressed to* the Directing Editor, Directory of Medical 
Specialists, 919 No Michigan Avenue, Chicago (ii), Illinois 
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TRANSACTIONS, 

or THE 

SOUTHERN SURGICAL 
ASSOCIATION 

MEETING FIELD AT NEW ORLEANS, LA 
DECEMBER 7-9, 1943 

ADDRESS OF THE PRESIDENT 

PSYCHOSOMATIC SUEGERY+ 

Barney Brooks, M D 

Nashville, Tenn ‘ 

PROM THE DEPARTMENT OP SURrER\ VANDERBILT UNIXERSITY SCHOOI OP MEDICINE, NASHVILLE, TENN 

“The Operation” is and will no doubt continue to be the dominant 
featuie of surgery In the anticipation of an opeiation a patient piesumably 
has fear and diead An opeiation often produces such an iinpiession on a 
patient’s memory that he may for the remainder of his life refer to past 
events as happening before or after “my opeiation” 

The surgeon of today, as of yesteiday, must of necessity be a man 
endowed with the soit of mind suitable foi making quick decisions and pro- 
ceeding with a minimum amount of delay m bringing to a conclusion a task 
with which he is often unexpected!) confronted Many of his problems are 
of a natuie which does not permit leisurely reflection If a patient is admitted 
to the hospital with an acute attack of intra-abdominal disease, a decision 
must be reached quickly as to whetliei the patient is to be submitted to 
operation or not, and often in deciding to delay operation, the surgeon must 
assume an even greatei personal i esponsibility for the pieservation of the 
life of his patient In the operating room, whether it be the head, chest or 
abdomen which is open, the surgeon is confronted with the necessity of 
bringing the operation to a successful or unsuccessful conclusion in a limited 
space of time, but no matter how objective the mind of a surgeon, I imagine 

Address delivered before the Southern Surgical Association, December 7 - 9 , 1943 , 
New Orleans, La 
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there is none who has become so calloused that his heart does not beat faster 
before beginning a formidable surgical operation, or during the course of an 
operation when it is noted that the patient’s breathing becomes shallow, the 
arteries spurt with less vigor and the veins become distended with dark blood 
The well known scene in the operating room has not greatly changed 
since the last generation There is much the same operating team, gowned and 
masked and gloved There have been no significant changes in the tools which 
the surgeon employs There is the same piostrate patient, of whom Doctor 
Halsted spoke as an individual left with but a single weapon, his spurting 
artery, to resist the continued application of the therapeutic procedure I am 
sure that no surgeon of today privileged to witness the manual dexterity in 
anatomical dissection of the masters of surgery of past generations would 
for a moment entertain the idea that this feature of “the operation” has 
improved 

Although the scene in the operating room remains much the same today 
as It was 25 years ago, new methods to be employed before and after the 
operation have made it possible not only to perform the surgical operation 
with far less risk, but have extended the usefulness of operative surgery for 
the relief of conditions previously unknown or believed to be irremediable 
It IS the purpose of this paper to inquire into the effect of this advance in 
knowledge in surgery in the realization of the fundamental purposes of 
surgery, that is, the prolongation of life, the removal of disabilities and the 
relief from an unfavorable balance in the pain-pleasure principle in those 
individuals receiving surgical treatment 

In the beginning surgery was objective, anatomical and for the most part 
destructive Most of the operations were amputations, ligation of arteries or 
excision of tumors Surgeons received their preliminary training m anatomical 
laboratories The immediate result of the discovery of methods of anesthesia 
and asepsis was only to increase the number and scope of operations based on 
factors almost purely anatomical I remember less than 25 years ago, after I 
had completed a gastrojejunostomy, the referring physician remarked that it 
was indeed a strange sort of an operation because nothing was removed I can 
recall, also, when I was given the responsibility of establishing a surgical 
pathology laboratory for the Washington University Medical School in 1912, 
the very large number of normal uteri, small cystic ovaries, acutely inflamed 
fallopian tubes, kinked appendices and tuberculous lymph nodes brought to me 
for pathologic examination 

The introduction of the use of the roentgen ray served at first almost 
entirely to enlarge the opportunities for the determination of anatomic abnor- 
malities The preponderance of a materialistic philosophy in surgery is illus- 
trated by the frequency with which surgical operations were performed for the 
replacement of such structures as the stomach and large bon el, which from 
roentgenologic examination had been piesumed to be dislocated Also, the 
introduction of the use of the roentgen ray in the treatment of fractures not 
infrequently led to a state of mind which is well illustrated by a personal 
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expeiience An orthopedic surgeon asked me if I would come to a Roentgeno- 
logic Department so that I might see the good results he had obtained from a 
senes of fractuies of the leg I am quite sure that he did not understand me 
uhen I told him that I would much lather see his patients walk, and it has 
often occuired to me since to wondei if the tieatment of fractuies of the leg 
were not more successful when it was the purpose of surgeons to make the 
external appeal ance of the fiactuied leg coiiespond as nearljr as possible to 
that of the unfractured leg, than at the piesent time when surgeons attempt 
to secure perfect anatomic lestoiation of the bone fiagments by the use of one 
or more of the several mechanical appliances which sometimes remind me of 
an exhibit which I once saw of the instiuments used for toiture at the time 
of the Spanish Inquisition 

During the past 25 years, and paiticularly during the past ten years, there 
has been a tremendous advancement in knowledge applicable to suiger}’- which 
can perhaps best be said to belong to physiology It is much to the credit of 
surgery that a great deal of this valuable knorvledge has been the lesult of the 
laboratory experiments of a gioup of suigeons now^ ai rived at their maturity, 
and 'who, I am glad to sa}q have been more than \velcomely received by the 
older group of surgeons who did not have the good fortune of the opportunity 
and the stimulus for laboratory investigation 

Following the development of knowdedge of the physics and the chemistry 
of respiration, there w^as almost immediately a tremendous advance in surgery 
of the chest I believe I am not making any overstatement wdien I say that 
the low operative mortality and the smooth postopei ative course of a patient 
after a pneumonectomy still seems almost miraculous to those of us who began 
the practice of surgery as long as 25 years ago Recent developments m the 
knowledge of the physics and chemistry of the body fluids not only have 
reduced greatly the risk of old operations, but have made it possible to undeitake 
with safety operations previously considered to be associated with a prohibitive 
operative risk The beneficial effects of surgery have thus been extended to a 
large group of people previously considered inoperable The significance of this 
achievement becomes greater wdien it is realized that oui population is growing 
older and that individuals are not so frequently “too old” to be operated upon 
It is worth while calling attention to the fact that although surgeons have 
become physiologists as w^ell as anatomists, the essential philosophy of the 
surgeon is still for the most part materialistic Water, sugar, sodium chloride, 
proteins, carbon dioxide and even hydrogen ion concentration are just as real 
as muscle or tendon or nerve There is, however, a fundamental difference 
between the old anatomical surgeon and the modern physiological surgeon, 
in that the latter 'has opportunities for being what, for lack of a better term, 
w'e might call constructive An appendix can only be removed Sodium 
chloride may be either added or subtracted I believe that there can exist at 
the present time no reasonable doubt that the accomplishments of the surgeon 
have been vastly increased because of this knowledge of conditions in the 
human body not immediately discernible to any of the special senses 
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It remains, howevei, to call attention to the fact that a purely materialistic 
philosophy in suigeiy carries with it the necessity of a fundamental conception 
which I believe is apparent m neaily all of the innovations in surgery, as well 
as in the evaluation of the lesults of the numerous well established operative 
pioceduies The surgeon with only a materialistic philosophy must conceive 
of each human being as compared to a standard human being, a soit of John' 
Doe Duiing the early anatomical phase of surgery, Mi X, who differed from 
John Doe, had only the possibility of surgery making him into a conventional 
part of John Doe The addition of the physiologic concept into surgery brought 
with it the idea that certain departuies of a Mr X from John Doe might be 
lestoied or compensated for, m ordei to improve Mi X’s well being, or, more 
fiequently, to improve Mr X’s chances of survival of some majoi anatomic 
alteration 

I have had the good foitiine to observe a considerable succession of men 
through periods of five yeais of postgraduate tiammg in surgeiy, and I am 
quite sure that I am correct m stating that almost all the effoit of the Resident 
Surgeon today is directed toward the accumulation of facts concerning abnoi- 
mahties of anatomy and physiology of the patients foi whom he is trusted to 
assume great responsibility No othei than the most aiiogant and selfish 
Chief Siiigeon would fail to recognize the enormous amount of comfort he 
derives from the knowledge that an efficient Resident Suigeon with only a 
materialistic philosoph} is m constant attendance on the surgical wai ds, not to 
mention the number of times success has been obtained or even a catastrophe 
has been averted in the Chief’s own cases by prompt action or timely sugges- 
tion of the realistic resident 

It IS worth while pointing out, how^ever, that nearly all of the new methods 
of obtaining a better kiiowdedge of abnormalities of anatomy and physiolog}' 
are, so to speak, impersonal In fact it is entirely possible, if not commendable, 
foi one at the present time to aiiive at an accuiate estimate of certain surgical 
diseases and apply suitable operative treatment without making use of any 
information conventionally known as the histoiy and physical examination 
There is, theicfoie, often a great expenditure of effoit on the part of the young 
suigeon in training to collect information concerning conditions identical with 
or diffeient from the standard John Doe without any attempt to get acquainted 
with John Thompson, III, Michael O’Flaherty, Johann von Ribbentrop, Vit- 
toria Angelucci or Abie Cohen, not to mention the patient being just one 
individual of one of these groups 

During the days of diagnosis by history and physical examination alone, 
there was certainly a great deal more opportunity for the young surgeon to 
find out something about the patient’s social position, ambitions, anxieties and 
other intangibles which, after all, are the only determinant of an individual , 
and, perhaps even more important, for the patient by revealing his intimate 
personal attributes to obtain a conviction of confidence in the surgeon, vhich 
not only insures a diminished risk of operation, but which, if enduring, con- 
tributes greatly to the patient’s ultimate restoration to health and happiness 
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Tins matter of a surgeon's obtaining a conviction of confidence in him on 
the part of the patient is of much more importance than the attention it has 
received In fact, I believe I am conect in sa}nng it has been more often dis- 
couraged than encouraged I am quite sure the “success” apparently obtained 
on the basis of personality rather than ability has been too frequently the sub- 
ject of ridicule Inability on the part of an able young surgeon to acquire 
patients not only contributes to the peiiod of time which he has to wait before 
beginning to make his contribution to the m oi Id, but what is more pathetic than 
a well trained suigeon v ithout anything to do ^ The fact that some practitioners 
of suigeiy obtain a large clientele by pomposity, the weaiing of loud clothes, oi 
advertising just vithm the rim of acceptable ethics, should encourage rathei 
than discouiage the stimulation of veil tiamed young surgeons to acquiie an 
understanding of the psychology of tiansfeience 

This brings us diiecti)’- to the consideiation of another special field of 
mteiest in medicine — psychiatr}’- — of which I can make no claim of possessing 
any more knowledge than would be acquired fi om reading and from 30 years 
of experience 111 the practice of suigery in a clinic, the primary purpose of 
which IS undergraduate teaching of medicine and postgiaduate training in 
surgery This experience has afforded me an excellent opportunity of realizing 
the close peisonal relationship which exists between the suigeon and his 
patient in a laige vaiiety of individuals In this experience I have also been 
able to enjoy a very close personal relationship with a considerable number of 
surgeons in the various stages of their development Each succeeding year I 
am more impressed v ith the large number of physical and chemical tests with 
which the lesident surgeon must be familiar, and, I may add, must be able to 
interpret to his Chief, so that I can condone rather than condemn his viewnng 
an individual patient only from the view'point of a mechanism gone wrong I 
know" that age and experience wall so alter his methods of the practice of 
surgery so that, although he may not admit it, he wull subsequently include in 
his consideration of a sick man many intangibles not revealed in physical and 
laboratory diagnostic procedures 

My personal relationship to psychiatry has been very well expressed by 
Dr Louis Hamman in a paper delivered before the Ameiican Association foi 
the Advancement of Science, of w"hich the following is a quotation 

“When I w"as a medical student, psychoneui otics w"ere objects of ridicule 
and contumely, not of serious study and sympathy The patient w ith no gross 
lesion to justify his many complaints w"as neglected and avoided The w"orst 
insult that could be cast at a fellow" student w"as to call him a neurasthenic 
After careful observation had established the fact that a patient had no organic 
disease, professional relations w"eie supposed to be at an end, and he was 
dismissed w"ith some such reassuring remark as, ‘Theie is nothing w"hatsoever 
w"rong w"ith you Your troubles are imaginary Go on and forget them,' or 
even more curtly w"ith a placebo and the ardent hope that he w"ould never 
return 

“With the passage of years this bi usque attitude has become somew"hat 
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softened and yet essentially it is still the attitude of many physicians The 
mind always seeks precise classification and is never more pleased than when 
experience can be snugly labeled Packing it away m this neat fashion is so much 
more satisfactory than delving about for explanations that require long and 
painstaking investigation and may m the end elude our search The great 
number of elaborate tests now availaole for diagnosis plays smoothly into this 
indolent habit of mind Surely one of them will sooner or later reveal some 
abnormality, and upon this slender thread of evidence the patient’s symptoms 
conveniently may be strung ” 

From a present day evaluation of the methods employed by all practitioners 
of medicine before a comparatively recent period, one is forced to conclude 
that physicians must have attained recognition for rendering useful service 
because of their abilities to alleviate human suffering b}’' psychotherapy rather 
than because of specific materialistic therapy It is interesting to point out that 
It is possible that the violence of the therapeutic methods employed by eminent 
practitioners of the past, such as bloodletting and purgation, were after all 
the means by which a psychotherapeutic result was obtained Without any 
thought of commending the use of the surgical operation as a psychothera- 
peutic method, it is well for the surgeon to bear in mind that the operation 
may produce an effect beyond a mere alteration in anatomy or mechanistic 
physiology 

When psychiatry was recognized as a special field of medicine, the pure 
psychiatrist was for the most part concerned with the major psjmhoses, which, 
after all, were only labeled by the application of descriptive names, and the 
sufferers were committed to institutions of unbelievably inhuman environment 
Psychiatry retained a slender connection with objective medicine through the 
frequency of its combination in practice wuth organic neurology, which latter 
interest has at present almost completely passed into the hands of the neurologic 
surgeon The utter pity and loathing of all men for the insane lives today in 
the almost universal prejudice wdiich even men of medicine hold for a psj^- 
chiatric consultation, just as the feai and dread of a surgical operation, because 
of the horrible years before anesthesia and antiseptics, has but recently been 
greatly reduced 

Even if I were competent to do so, it would take us too far afield to attempt 
a resume of the history of psychiatry It is not necessary for one to do more 
than attempt to read but a relatively small part of psychiatric literature to find 
out that a large number of so-called psychiatrists are unable to write papers 
or books in language which is intelligible, even if the reader makes full use of 
the most comprehensive dictionary A recent editorial in the American Med- 
ical Journal cites a specific example 

From the psychiatric literature which is intelligible, it is clear that the 
differences in viewpoint of psychiatrists are such that theie is even mistrust m 
each other There aie the psychiatrists who apparently have completely 
abandoned all consideration of the somatic aspects of disease, except for a sort 
of a vague retention of a concept of the frontal cerebral lobes This group 
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accepts the psychology which William Morton Wheeler compares to an anatomy 
based purely on obsen’-ations of the more aesthetic aspects of the head and 
upper extremities Some psychiatrists prefer to consider the penis as the root 
of all evil And here it is a case of apparent identity of have and have not The 
psychoneuroses of the male start at the time of discovery of the organ, and those 
in the female with the discover}^ of its absence This school of psychiatry by 
accepting the existence of an influential unconscious mind, is based on a more 
realistic and understandable psycholog)’- which is consistent with the generally 
accepted principles of evolution in biology Unfortunately, this school of 
psychiatr}’- has been hampered in its development by some of its followers 
placing too much emphasis on sex and assigning too great a value to psycho- 
analysis as a therapeutic method There is a universal prejudice against per- 
sonal revelation of matters of sex, and it has not been proven that the elevation 
of components of the unconscious into the conscious mind by the long and 
tedious process of psychoanalysis is the most important method of dispelling 
the manifestations of a psychoneurosis However unpleasant the ideas of the 
psychoanalysts may be, they have undoubtedly made a great contribution to 
psychiatry, and this contribution will increase as other components of the 
unconscious mind are given more consideration 

Some ps) chiatrists are apparently interested in demonsti ating that psychic 
abnormalities are the primary etiologic factor in the production of organic 
disease, as, for example, duodenal ulcer From this group come reports of 
miraculous cures, usually of a single case, and often seemingly for the pui- 
pose of revealing the incompetence of the piactitioners of surgery The 
following IS an extreme example based on “hearsay” evidence, but if every 
word were true, it is still without value 

“A very famous surgeon sent a young woman who was suffering with 
toxic thyroid to him with the request that he get rid of some of her fears so 
she could be operated upon, her pulse being so rapid that surgery could not 
be considered The psychiatrist analyzed the girl and at the end of three 
months sent her back to the surgeon minus fears and minus her goiter The 
famous surgeon bewailed the loss of his patient, but expressed happiness 
over the outcome of the case ” 

Although there still remains a large amount of distrust of psychiatrists m 
the minds of the objective practitioners of internal medicine, and the even 
more objective practitioners of surgery, there is certainly developing a better 
sort of psychiatry, and, even more important, there will almost certainl)’- come 
out of the experiences of the present war a better understanding of the psychic 
aspects of disease Even a casual examination of the reports of the battle 
casualties in the various military hospitals is convincing evidence that in spite 
of the presumable rejection for active military sen’ice of all men with existing 
psychoneuroses, many are accepted without adequate resen’e of emotional 
control to withstand the stress and strain of actual warfare 

Primarily because of my feeling that succeeding groups of young men for 
Avhom I was assuming the responsibility for their surgical training uere 
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laving to acquire such an ever increasing amount and complexity of objective 
information concerning surgical patients that there was little time or incentive 
for understanding or appreciating an individual as something more than a 
machine gone wrong, we undertook what appeared to some of my associates 
the dangerous experiment of bringing a psychiatrist and psychologist into the 
surgical waids This expeiinient was made possible b}'- the cooperation of 
Dr Frank Luton, head of the psychiatric division of the Department of 
Medicine, Vanderbilt University Medical School, the generosity of the Rocke- 
feller F oundation, and the good fortune of securing the services of Di Smiley 
Blanton, an experienced psychiatrist, and Miss Virginia Kirk, a well trained 
psychologist of large medical experience 

It also occurred to me that such a project might contribute to the develop- 
ment of psychiatry as well as giving a broader viewpoint to the young surgeon 
111 training 

I believe the expeiience of the psj^chiatnst, at least for the most part, is 
limited to his dealing with individuals in whom apathy, anxiety, or fear is 
present to a degree quite without the limits of that which can occur m what, 
for lack of a better term, one must call the average individual Furthermore, 
he IS deprived of the opportunity of subjecting individuals with whom he 
comes m contact to conditions pecuharlj'^ effective in producing major emo- 
tional responses He sees mental disease only m its later stages, and perhaps 
only m individuals who have always been without the range of the normal 
m emotional responses 

The surgical wards offei daily instances of various degrees of anxiety in 
individuals, male and female, of all ages and states of emotional stability 
Furthermore, the exact time at which a inajoi stimulus arousing anxiety is 
to be applied is often definitely known, and m many instances could be chosen 
to suit the problem being investigated 

A study of conditions before and after operation by methods known only 
to the experienced psychologist ivould undoubtedly advance our knowledge 
of both psychiatry and surgery Before operation there would be the patient 
whose symptoms of a surgical disease were m reality a psychoneiirosis, and 
the patient with anxiety associated with an organic surgical disease or its 
treatment After operation there would be the patient restored to full health, 
some who had but a few months to live, and perhaps an even more impor- 
tant gioup, those who have to wait some yeais for the possible or probable 
recurrence of a malignant disease 

There is always the difference of opinion as to whether the patient with 
an incurable disease should be told the truth or a falsehood , and if he is told 
the truth, shall it be done by gradually working up to the bad news, or should 
he have the worst news first and subsequently be given every encouragement 
which it IS reasonably possible to give? Then, too, there are the two^ patients 
who are to have the same operation the same morning— one dreads "going to 
sleep” and the other cannot bear the idea of being conscious uhile "under the 
knife ” In fact, the greatest difficulty encountered in this project was to keep 
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fiom spieaduig too thin over the large number of interesting problems of 
w Inch we were immediately aware 

It IS not the purpose of this paper, nor has the investigation reached such 
a stage, to give a detailed report at this time, but there has already been some 
evidence of real accomplishment 

First of all I wish to stress particularly the reaction of the ward patients 
to submitting themselves to psychiatiic investigation Almost all of the ward 
patients came directly or only slightly indirectly from the farms in the vicinity 
of Nashville There have been no difficulties because of different languages 
They come from a people emotionallv as w ell as geogi aphically stable During 
the past year all of the vard patients of siugeiy have been at least exposed to 
a psychiatiist, and 64 patients have had a complete ps3''chologic study except 
for ps3''choanalysis Onl3’’ two patients have not been agieeabl3'’ cooperative 
During the same peiiod on the piivate pavilion there has been universal objec- 
tion, and in most cases positive refusal to accept a specific request for ps3^chiatric 
consultation The explanation foi this difference lies m the fact that the psy- 
chiatrists vere not labeled on the wards — ^they were not onl3’' permitted, but 
encouraged to pose as members of the surgical staff 

The frequency of the occurrence of the modification of behavior because 
of anxiety arising from other souices than the surgical organic diseases and 
their surgical treatment is illustiated by the lesults of the psychiatric exam- 
ination of 14 consecutive cases of acute appendicitis operated upon and found 
to have definite acute inflaininatory process m the appendix Seven of these 
cases were found to have evidences of anxiety of sufficient gravity to be of 
clinical significance In two cases opeiated upon duiing the same period m 
which no organic change w'as found m the appendix, psychiatric examination 
disclosed sufficient evidence to justify the conclusion that the symptoms and 
signs of acute appendicitis w'hicli w'ere such that operation w^as indicated, w^ere 
in reality manifestations of neuroses 

The patient wnth symptoms and signs of acute appendicitis sufficiently char- 
acteristic to make delay of operation dangerous, and subsequently at operation 
found to have no demonstrable pathologic change, constitutes a problem to 
wdnch surgeons have not devoted the attention deserved The importance of 
considering the psychic aspects of malignant tumors, disabling deformity, or 
unsightly disfigurement is such that pieoperative preparation of the patient for 
these results is just as important as is the tranofusion of blood or compensation 
foi vitamin deficiency to 1 educe the risk of operation and promote the healing 
process in the operation w^ound 

It has been of particular interest to find out that onb’’ a small proportion 
of patients manifest an3’’ signs of great fear or dread of an impending operation 
In realit3’’, more frequentl3’- patients have exhibited evidence of relief from 
anxiety because of the anticipation of being so positively and perhaps so quickl3'^ 
cured by a method wffiich may appeal to them also as an atonement for their 
past and secret sms This suggests that the psychoneurotic patient wdio makes 
much of her previous operation has not m reality been made a ps3 choneurotic 
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because of this operation, but that she is merely utilizing this experience as an 
integral pait of her neurotic pattern It is also not impossible that the patient 
who states she has been in absolutely perfect health since a cholecystectomy— 
with the removal of a perfectly normal gallbladder — is contemplating the oper- 
ation from the crest of a wave of a mild manic-depressive insanity Recently a 
patient upon whom I performed a radical removal of the rectum made a trip 
fiom a distant city in order that she might let me know from her own lips vhat 
a wonderful asset she had in her permanent colostomy After listening to her 
for an hour I decided henceforth I would specialize m the performance of 
colostomies only in individuals with manic-depressive insanity who were about 
to emerge into the stage of elation 

I confess that I find it difficult to make definite statements of the reaction 
of the visiting staff, house staff, and undergraduate students to the inclusion 
of a modicum of psychiatry in the department of surgery The visiting staff 
at least have ceased to make any objections, and on a few occasions I have 
noted at least a glimmer of interest The house staff have at least been aware 
of my own interest in a project, the purpose of which is to shorten the time in 
which they will acquire that indesci ibable something frequently referred to as 
“surgical judgment” and heretofore presumably acquired only by long experi- 
ence After all, in this matter it is the state of mind which is important There 
IS certainly no thought of making even one of my surgical house staff into a 
psychiatrist, but I cannot but believe that they will be better surgeons for having 
been stimulated to discover before roentgenologic examination that a man com- 
plaining of abdominal discomfoit, loss of appetite, weight and strength may 
have these symptoms because his only son is in the Solomon Islands The 
subsequent diagnostic tests may then be conducted with more sympathy and the 
final diagnosis made and the treatment given with a better prospect of success 
because of this better understanding God forbid that the roentgenologic 
examination should ever be omitted 

All of the undergraduate students assigned to the surgical wards attend a 
discussion of current problems, led by the psychiatrist, once each week Their 
interest is demonstrated by the librarian’s finding it necessary to place on the 
reserve shelf several of the recent books on psychosomatic medicine, vhich, 
incidentally, has caused me considerable inconvenience in the preparation of 
this paper 

Analogous to Mark Twain’s often repeated observation concerning the 
weather, practitioners of objective medicine have been content with calling 
attention to the fact that the many schools of medical quackery exist solely 
because reputable physicians and surgeons ignore not only psychic abnormal- 
ities, but also the psychic aspects of organic disease The neurotic patient turns 
to the quack for help when told there is nothing the matter with him, and not 
infrequently the patient with incurable organic disease makes use of this last 
ray of hope with at least the quasi approval of the surgeon The solution of 
the problem of quackery will not come from the efforts of organized medicine 
to abolish It by legislation as surely as it wi’l follow the introduction of a 
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better psychiatry into surgery and perhaps a little bit more knowledge of 
organic medicine into psychiatry 

If one wishes to pursue this ideology further in an imaginary world to a 
complete surgical Utopia, particularly if he wei e one who has the responsibility 
to choose as well as to tram surgeons, some of whom he hoped would some 
time attain the distinction of membership in this Society, he would also at least 
give some thought to the psychic as well as the somatic aspects of the individual 
selected I am quite sure that many of you have known men adequately 
equipped with knowledge and manual dexterity who, m spite of years of 
effort, have not attained success as surgeons Even the best surgeons, I feel 
sure, have some off days, and at timgs feel that they have committed sms of 
omission or commission because of a diminished reserve of emotional control 
A good surgeon, therefore, must have not only a sound body, but an adequate 
control of vill to maintain a calm and clear mind under conditions of stress 
and strain vhich at times ma}'’ even be too much for his assistants At con- 
siderable personal inconvenience I maintain my office in the Vanderbilt 
University Hospital immediately adjacent to the operating rooms for the sole 
reason of having my house staff feel that immediate aid is available if unex- 
pected difficulties are encountered, and I am quite sure I have thus given 
courage a good many times to conscientious young suigeons to bung to a suc- 
cessful conclusion operative procedures which otherwise vould not have been 
undertaken Occasionally I have purposely leframed from helping a young 
man with a good mind and nimble hands to obtain opportunities for surgical 
training because I believed he w^as not emotionally constituted for becoming 
an accomplished surgeon It is at least not too much to hope that out of the 
vast experience w^hich is now^ being obtained from the application of psycholog- 
ical tests for the selection of men for a great variety of special tasks, something 
may be de\ eloped w^hich wall be helpful to the young man in detei mining his 
fitness for the wadely different fields of medicine, before he may have spent 
the best years of his life preparing for a profession in wdiich he cannot attain 
the success for w'hich he has hoped and for w'^hich he has labored so long 
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INDICATIONS FOR, AND EXPERIENCES WITH, 

TOTAL GASTRECTOMY* 

BASED UPON SEVENTY-THREE CASES OF TOTAL QYSTRECTOMY 

Frank H Lahey, M D , and Samuel F Marshall, M D 

Boston-, Mass 

I KOM THE DEPARIMLNT OE SURCERI, THE LAHC\ CLINIC BOSTON, MASS 

In 193S, eight cases of total gastrectomy weie leported from the Lahey 
Clinic by one of us (F H L ),^ with thiee postoperative deaths Since then, 
65 additional patients have been submitted to total gastiectomy, with 21 
deaths Of the entire group of 73 patients, there were 24 postoperative deaths, 
an operative mortality of 33 per cent Duiing the last two years, total gastrec- 
tomy was performed upon 28 patients, with five postoperative deaths (18 
per cent), a notable reduction in operative mortalit}'^ 

Total gastrectomy has opened up a relatively new field in the treatment 
of gastric malignancy and has now become an accepted surgical procedure, 
with a reasonable mortality 

We have always felt that when we had had a sufficiently large experience 
with total gastrectomv, we should review our records and decide whether, in 
advising this piocedure, we could assiue patients a reasonable prospect of 
life and lelief of symptoms It, therefoie, now seems important to piesent 
our experiences in terms of whethei the patient’s existence is satisfactory 
after a total gastrectomy, how long it prolongs life, and the prospects of cine 
in the lesser grades of malignancy, such as l)nnphosarcoma and leiomyo- 
sarcoma It also seems desirable to present our accumulated data and con- 
victions concerning the preopeiative selection and preparation of patients, 
method of approach, types of anesthesia, operability, technical considerations, 
results and postoperative feeding and diet 

selection of cases and METHOD OF APPROACH 
The histoiy of the patient with gastric carcinoma appears to offer 
nothing of value in determining which patients should be submitted to 
total gastrectomy Obviously, cxploiation is not justified in a patient who 
has a fixed lesion demonstrable by roentgenologic examination and palpable 
m the epigasti lum, with nodules palpable in the liver Likewise, exploration 
is not justified in a patient with a Virchow’s node or a rectal shelf 

However, those lesions with rigidity of the entire stomach without 
obstruction, Virchoiv’s nodes, a rectal shelf, fixation of the lesion, metastatic 
nodules palpable m the liver, or roentgenologic evidence of involvement 
of other areas, such as the tran sverse colon or the loops of small intestine, 

* Presented before the Southern Surgical Societj% December 7-9, I943, Now 
Orleans, La 


300 



■\ olum« 119 
Number 3 


TOTAL GASTRECTOMY 


should be exploied, even if the loentgenogiam shows the stomach to be 
entirely involved by the lesion The loentgenogiam, therefore, is of great 
value in determining whethei the patient may possibly be submitted to 
total gastrectomy 

We repeatedly have said that there aie two distinct types of carcinoma 
of the stomach The localized type, which so often proves inoperable, is 
frequently on the lesser or gi eater cuivatuie and rapidly metastasizes to 
the adjacent lymph nodes In the other type, the linitis plastica or leather 
bottle stomach type (Fig i), the carcinomatous infiltration is intramural 



i 



Fig I — Linitis plastica Roentgenogram sho^^lng complete 
m\ohement of the stomach bj carcinoma 


and spreads through the w'alls of the stomach (Fig 2), streaming down 
betw'een the muscle bundles m the gastric w all This is the type of carcinoma 
that lends itself so frequently to total gastrectomy (Fig 3) We have often 
been surprised and have been unable to explain why such an extensive gastric 
carcinoma of the linitis plastica type can exist with little or no visible 
Ijmph node involvement when such rapid involvement occurs m the more 
localized and more common type of malignant lesion 

In addition to the hnitis plastica type of carcinoma, lymphosarcoma wnth 
its tendency for mural infiltration (Fig 4) particularly lends itself to total 
gastrectomy It produces gastric rigidit} of a less striking character than 
does the Iimtis plastica t)pe and is likewise wnthout distant extension 
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Fig 2 — Photomicrograph of section of stomach showing carcinomatous infiltration of gastric \\all 

in linitis plastica 
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A third type of malignancy which lends itself favoiably to total gastrectomy 
IS the sarcomatous degeneration of multiple leiomyomas (Fig 5) In this 
condition the malignancy is of such low-grade character that total gasti ectomy 
offers a real prospect of cure 

A fourth lesion which lends itself favorably to total gastrectomy is 
carcinoma of the cardiac end of the stomach (Fig 6) In our group of 73 
patients, several had lesions limited to the upper end of the stomach Pi evious 
to the employment of total gastrectomy, these patients were rejected as 
inoperable Among these cases are lesions extending up to, but not including, 



Fig 4 — Lj mphosarcoraa (a) Roentgenogratn of stomach before operation showing evtensne 
imohement with lymphosarcoma (b) Roentgenogram after total gastrectomy showing anastomosis of 
esophagus to jejunum Taken one year following operation Patient in e\cellent' health Has gamed 
20 pounds in weight 


the esophagus, and in addition to these and not included in this senes, are 
cases of carcinoma of the stomach resected transpleurally 

From our experience with the two procedures, total gastrectomy with 
anastomosis of tlie jejunum to the stump of the esophagus through the 
abdomen and transpleural resection by means of splitting the diaphragm 
and pulling the cardiac end of the stomach into the pleural cavity, we believe 
the former is safer, providing enough normal esophagus remains Those 
lesions of the cardia Avith enough esophagus for anastomosis aie better 
approached through the abdomen with the prospect of emplojang total gas- 
trectomy, than through the pleural cavity, for the following reasons With 
the abdominal approach, a thorough, satisfactor}'' exploration for deteimina- 
tion of operability can be performed under direct vision The pelvis can 
be examined for gravity metastases and implanted nodules low in the 
abdominal cavity and enteric lymph nodes can be felt In addition, 
removal of the entire omentum and spleen is possible, as well as safe and 
satisfactory mobilization and inversion of the duodenum These procedures 
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necessarily must be limited when the operation is performed tiansplemally 
through the divided diaphragm Foi these reasons, as already mentioned, 
we piefer the abdominal appioach to lesions arising in the stomach when 
there is enough esophagus foi anastomosis to the jejunum, and leserve 
transpleuial resection largely for those lesions arising within the esophagus 

PREOPERATIVE PREPARATION 

Many patients who must be submitted to total gastiectomy are elderly 
and mvaiiably represent an increased risk gioup They aie often anemic 
and frequently aie m a state of poor nutritional balance The restoration 
of watei and mineial balance is frequently necessary Blood tiansfusions 
often must be given to lestoie hemoglobin and blood proteins to noimal 
levels Most of them should have glucose solutions mtiavenously foi 
liver storage, and vitamin C m sufficient dosage 

For a numbei of years we have thoioughly lavaged the stomach of all 
patients with gastiic carcinoma the evening and moining before the operation, 
using a dilute solution of hydrochloric acid (7 5 cc of concentiated hydio- 
chloric acid in one liter of water) This procedure, which mechanically 
cleanses the stomach and cuts bacterial counts m the gastric contents 
down to a minimum, is of value in diminishing infection not only in total 
gastrectomy but m partial resection for carcinoma 

ANESTHESIA 

Usually total gastiectomy can be performed in from one and a half to 
two hours, depending on the technical difficulties encounteied Howevei, 
since the length of time necessaiy is laigely unpiedictable, all gastric resec- 
tions, total and subtotal, in this Clinic are now done under fi actional spinal 
anesthesia By this method, small repeated doses of pontocame can be 
given as often as necessary with certainty of complete relaxation during the 
most difficult technical portion of the piocedure, that is, during anastomosis 
of the jejunum to the stump of the esophagus high up under the diaphragm 
Although fractional spinal anesthesia has now been employed for several 
years with complete satisfaction in all our gastrectomies, we express the 
warning that it should be administered only by those tiamed and experienced 
in Its use 

A part of the anesthetist’s duty is the introduction of a Levine tube 
into the stomach No gastric resection, eithei total 01 subtotal, is undertaken 
in this Clinic without the use of a Levine tube, by means of which it is 
possible to empty the stomach of gas or fluid As the completel)^ mobilized 
stomach is held up (Fig ii), any fluid within it tends to gravitate into 
the esophagus, from which it can be evacuated by means of suction applied 
to the indwelling Levine tube, and consequently it will not spill out into 
the peritoneal cavity when the esophagus is opened 

After the jejunum is tacked to the esophagus (Fig 13), the Levine 

305 



LAHEY AND MARSHALL 


Annals of Surgery 
'larch IS'54 



Fic 7 — The first step in the separation is sharp dissection of the omentum from the 
transverse colon Note the avascular line of cleavage Note the developmental line of 
cleavage and the line of incision in the avascular area (insert) 



Fir S— The omentum is completely separated from the transverse colon and is still 
attached to the^ greater curvature The pancreas is visualized, and the stomach is turned up 
Note the splenic vessels beyond the tip of the pancreas 


306 







Volume 119 
Number 3 


TOTAL GASTRECTOMY 


tube IS withdrawn into the esophagus, therein any accumulation o! mucus 
within that structure can be withdrawn and prevented from passing out of 
the wound into the operative field This procedure is extiemely important 
in the prevention of soiling by leakage from the stomach or from the 
esophagus 

OPERABILITY 

All cases consideied foi total gastrectomy are borderline in terms of 
operability, although m many cases the decision can be made befoie operation 
is undertaken In others, exploration is justifiable, but the final decision 
of whether total gastrectomy should be undei taken must be made with the 
abdomen open If the operation is to be logically applied, this decision must 
be extremely ciitical m chaiacter, since total gastrectomy with its relatively 
high mortality should not be undertaken u hen there is little pi ospect of greatly 
prolonging the patient’s life or adding to his comfort An unwise decision 
gives the operation a bad name, does not add luster to the leputation of 
surger}'-, and results m unnecessary expense and discomfoit to the patient 

With inci easing experience, ue have become more expert in rejecting 
the hopeless cases The surgeon should fiist explore the pelvis to eliminate 
gravity metastasis If metastasis is present, legardless of how lemovable the 
lesion apparently is in terms of total gastiectomy, operation is, in oui 
opinion, not justifiable The transverse colon should be turned up and the 
jejunal fossa carefully investigated for film nodes oi dnect extension of 
peritoneal implants Since most gastiic caicinonias which aie favorable 
for total gastrectomy aie of the linitis plastica type and are not ulcer- 
ative, firm nodes are geneially assumed to be metastatic m chaiactei, and 
again in terms of total gastrectomy, the condition is inopeiable If on 
examination of the omentum, there are only a few fiim nodes, the patient 
should not be rejected as a candidate for total gastiectomy, since the 
entire omentum with its nodes can safely be removed with the stomach 
When, however, there is direct extension to the root of the mesentery of the 
transverse colon, the lesion is inoperable Likewise, when theie are peiitoneal 
implants about the stomach, the lesion is inoperable The surgeon should be 
pai ticularl)'- careful to palpate for a small nodular chain of lymph nodes 
which frequently run up thiough the diaphiagm beside the esophagus These 
aie at times involved with a fiim, continuous, shot-like chain of metastatic 
nodes, and although the lesion is removable, total gastiectomy is not justifiable 
Obviously, investigation of the gastiohepatic omentum and livei Avould not 
be neglected Not infrequently, the type of carcinoma one sees in linitis 
plastica produces thick, white infiltiation along the greater curvature, par- 
ticularly where the spleen is connected to it by the vasa brevia vessels 
In these cases removal of the spleen (now loutinely done in total gastrectomy) 
together with the stomach is desirable in order to get veil outside the local 
extension of the malignancy One of the most important decisions that 
must be made before, attempting total gastrectomy is v hether an adequate 
amount o^ esophagus remains uninvolved bj' the caicmoma for a satisfactory 
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anastomosis between the esophagus and the jejunum Even with involvement 
of a small portion of the esophagus, as soon as the parietal and diaphragmatic 
peritoneum and the vagus nerves are cut, a considerable length of esophagus 
can still be pulled out of the pleural cavity for a safe and comfortable 
anastomosis 


TECHNICAL CONSI0ER.mONS 

Total gastrectomy has come into use so recently that every surgeon who 
performs the operation has gradually developed technical improvements uhich 
make it possible foi him to undertake the procedure more expeditiously 
and more safely 

One of the most important technical features, in our experience, is the 
separation of the omentum from the transverse colon (Fig 7), opening the 
lessei peritoneal cavity, exposing the splenic vein and artery so that they 
readily can be ligated at the tail of the pancreas, so that the spleen can be 
turned up and removed with the stomach Splenectomy, as proposed by one 
of us (F H L ), not only has not added to our mortality, but by improving 
exposure, may have diminished the number of deaths in the last few years 
w hen it has been an almost routine part of total gastrectomy The omentum 
should be entirely freed from the transverse colon well over on the right 
side and separated well up to and including its attachments at the splenic 
flexure (Fig 8) After ligation of the splenic vessels, the mobilized spleen 
IS attached to the stomach only by its vasa brevia vessels W ith the stomach 
turned up, it is important to control the blood supply of the stomach from 
behind, uith the lesser peiitoneal cavity open and with the pancreas visualized 
(Fig 10) The left gastric artery can now be ligated high under direct 
vision, and all bleeding vessels on the lessei and greater curvatures of the 
duodenum can be controlled (Fig 9) The duodenum is clamped across and 
closed by open inversion with three rons of sutures, the last one being silk, 
and IS then covered with the capsule of the pancreas The omentum, spleen 
and stomach m one mass can now be wrapped up and tied in a large pad 
The esophagus can be wiped free of the areolar tissue and pulled down as 
fas as possible out of the chest One of us in an earlier communication 
(F H L suggested at this stage the detachment of an anterior and posterior 
peritoneal flap from that portion of the diaphragmatic peritoneum reflected 
ovei the esophagus (Fig 12), to be utilized later to suspend the jejunal 
anastomosis to the esophagus, thus taking dangerous traction off the line 
of anastomosis (Fig 15, c) This is extremely important because the 
esophagus is friable and at the best holds sutures poorly 

Anyone who has dealt much with total gastrectomy has been impressed 
with the fact that the vagus nerve on each side of the esophagus as it passes 
through the diaphragm greatly limits delivery of the esophagus With the 
esophagus clearly exposed, both vagus nen^es can be seen, and when severed 
immediately permit a surprising section of the esophagus to be pulled donn 
from within the pleural cavity, thus bringing the esophagus closer to the 
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Fig 13 — (a) The preliminarj introduction of a posterior row of untied silk sutures 
before opening the jejunum Note the ease with vhich the jejunum maj be opened and 
trimmed to fit the esophagus (b) When the sutures are put in and tied before the 
jejunum is opened, satisfactory management as to size and fit of the jejunal opening 
IS difficult with the jejunum pulled high up under the stomach 



— (a) The traction stitches to hold the anastomotic opening are spread apart The first 
ro\\ ot silk stitches already has been tied Note the small opening m the esophagus (b) Note the 
locketi stitches employed a step at a time as the opening gradually is increased in size until the 
entire posterior second roy\ of stitches has been inserted ' 
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Fig 'is — ( a) The method of twisting the esophagojejunal anastomosis in order to 
inspect the posterior row of sutures, and the insertion of suspensory jejunal sutures 
postenorlj to take the strain off the posterior row of the anastomotic suture line (b) 
The application of the anterior second row of silk approximation sutures (c) The 
preMOUsly fashioned flap of diaphragmatic peritoneum sutured to the> jejunum over the 
anastomosis to reinforce it, to suspend the jejunum and to relieve traction on the 
anastomotic line 



312 



Volume 119 
Number 3 


TOTAL GASTRECTOMY 


abdominal wall where the sutures can be introduced moie safely and 
satisfactorily 

One of us (S F M ) has employed the plan of placing a posterior row 
of untied silk sutures before the intestine is approximated to the esophagus 
(Fig 13) This facilitates incision of the jejunum and permits trimming 
of the mucosa of the jejunum down so that it will fit the esophagus The 
opened jejunum can then be slipped up against the esophagus as the sutures 
are gently tied This procedure has a great additional advantage of permitting 
the esophagus to be held wide open by staj'-stitches during anastomosis 

(Fig 14) 

In our early cases, postopeiative dilatation occasionally was required 
because of nai lowing of the anastomosis between the esophagus and jejunum 
In one patient, shown by autopsy to have had no recuirence, we feel suie 
death could have been avoided had the family physician sent him m for a 
dilatation when late nan owing of the anastomotic opening occurred, and 
stan^ation resulted 

Entero-enterostomy, which has been employed by one of us (S F M ), 
has the advantage of lelieving any pressure on the suture line where, as 
the result of swelling at the anastomosis, there is interference with the 
passage of fluid from the pioximal to the distal loop (Fig i6) In addition, 
it has the advantage of side-tiackmg a consideiable poition of the irritating 
bile and jejunal content into the distal loop and avoiding esophagitis which 
occasionally results We uill, we believe, now make it a routine part of 
total gastrectomy 

Anastomosis between the jejunum and the cut end of the esophagus is 
impossible without some soiling fiom esophageal content Therefore, it is 
advisable to introduce 4 oi 5 Gm of sulfanilamide tindei the diaphragm about 
the esophagus to protect against infection Drainage has not been employed 

RESULTS 

As stated befoie, 24 patients in this gioup of 73 patients failed to suivive 
opeiation, a total opeiative moitality of 33 pei cent (Table I) But of the 
28 patients submitted to total gastiectoni)'’ in the last two yeais only five 
have died, a mortaht)’' for that period of iS per cent 


Table I 

CAUSES or DEATH IN 24 PATIENTS WHO FAILED TO SURVIVE 
OPERATION 


Peritonitis 14 

Shock 2 

Coronary occlusion 2 

Myocardial failure 2 

Pulmonary embolism 2 

Bronchopneumonia 1 

^lediastinitis 1 

Total 24 
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As would be expected, most deatlis were due to intra-abdommal infection 
Because of age and grave nutritional changes, these patients obviously are a 
poor risk group and withstand peritoneal contamination poorly The rarity 
of serious pulmonar}^ complications is gratifying, only one patient in this 
group having died of pneumonia This is due to better anesthesia and to 
early recognition and treatment of pulmonary atelectasis b}’’ suction bron- 
choscopy There were two deaths from shock which undoubtedly represent, 
in our early experience, too much surgery on extremely poor risk patients 
One would expect mediastimtis to be a more frequent complication in 
viev of the fact that the route to the mediastinum is opened by dissection 
about the esophagus However, prevention of soiling, together with careful 
sealing off of the mediastinal region by suturing the peritoneal flaps of the 
diaphragm to the esophagojejunal anastomosis, appears to prevent this serious 
complication 

With added technical and selective experience, the operative mortality 
following total resection definitel}'’ has diminished Factors affecting this 
decrease have been discussed, but the fact remains that the prognosis depends 
largely upon whether the tumor is limited to the stomach or already has 
invaded the lymph nodes Most malignant conditions of the stomach are 
diagnosed late when there is extensive involvement of gastric tissue with 
invaded adjacent lymph nodes, even though they may not be macroscopically 
appaient It is m these cases that we commonly employ total gastrectomy 
The prognosis then depends upon the pathology of the growth and the 
absence of distant metastases Even though gross involvement of adjacent 
lymph nodes may not be apparent at operation, in practically all our cases 
lymph node invasion uas noted upon microscopic study Obviously, most of 
the resected malignant lesions were carcinomatous, and 87 per cent showed 
lymph node invasion Whethei the neoplasm was carcinoma simplex or 
adenocarcinoma seemed to make little difference in prolongation of life 
More favorable results were obtained in those patients whose tumors uere 
lymphoblastomatous or leiom)msarcomatous m t}Tie There were five 
lymphoblastomas and two leiomyosarcomas 

With such a high percentage of lymph node involvement, the opportunity 
for cure is limited However, even with recurrence the opportunity to prolong 
life IS considerable In our own experience uith explored and nonresected 
carcinoma of the stomach, the average life expectancy is five months If Me 
can expect a period of reasonable comfort for the patient and if the surgical 
hazard is not too great, total gastrectomy is justified 

In addition, there is ahvays the possibility of cure, as in the case of a young 
woman now alive and well, who had a total resection six years ago for a 
leiomyosarcoma involving the entire stomach and previously closed as inoper- 
able It IS well to emphasize that although lecurrence mil occur in the 
majority of cases and prove fatal, these patients enjoy freedom from marked 
gastric distress and ivhen recurrence does take place, it commonly appears 
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m the liver, peritoneum and retropeiitoneal lymph nodes and very rarely 
involves the esophagojejunal anastomosis 


Table II 

SURVIVAL PERIOD IN 23 PATIENTS WHO DIED OF RECURRENT 
MALIGNANCV 


Less than 6 months 3 

6 months to I year 6 

1 year to 18 months 6 

18 months to 2 years 6 

2 to 3 years 1 

3 to 4 years 1 

Total 23 


Table II shows 23 patients who suivived operation and subsequently died 
of recurrence of their malignanc)^ Of these 23, only thiee failed to sunnve 
less than six months Therefore, only three of 23 patients who ultimately 
died of recurrence lived a shorter period of time than they would have if 
they had not undeigone surgery Fourteen of the 23 lived one year or 
longer, one of which lived o'\’’er two years and another ovei thiee and a 
half years Furthermore, the death of these patients from recurrence was 
not more distressing than in the unoperated group, and m the majority 
was even less so In most of these patients, death was due to cachexia 
or terminal bronchopneumonia 


Table III 

SURVIVAL PERIOD OF 26 PATIENTS WITH NO RECURRENCE 
FOLLOWING TOTAL GASTRECTOMY 


Less than 6 months 8 

6 months to 1 year 6 

1 > ear to 18 months 4 

18 months to 2 years 3 

2 to 3 years 1 

3 to 4 years 1 

4 to S years 1 

5 years plus 2 

Total 26 


Of the 73 patients undergoing total gastiectomy, 26 patients are alive 
and as yet present no definite evidence of recurrence (Table III) Eight 
were operated upon too recentl)'' (less than six months ago) to evaluate 
the results, sand six others have survived for six months to a year Twelve 
patients, or nearly half of those alive, have lived a year or longer since 
operation 

All of these patients are seen at intervals and apparently are in reasonably 
good health They are able to take sufficient nourishment to maintain 
their weight and in some cases even gain in weight After several months, 
most patients have been able to can y on their usual activities and employment 
One voman, age 35, has been alive and well for four and a half years 
A man, age 50, has sunuved operation foi four and a half j'ears after total 
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gastrectomy for adenocarcinoma of the cardia A woman, age 33, is well 
SIX years after total gastrectomy for leiomyosarcoma 

Late postoperative obstruction of the lower end of the esophagus at the 
site of the anastomosis with the jejunum may occur Symptoms of esophageal 
obstruction do not necessarily mean recurrence of tumor, and in the majority 
of cases are due to scar tissue nan owing which may easily be corrected by 
dilatation We have emphasized the importance of avoiding any narrowing 
of the esophagus at this point dining suturing of the jejunum to the end 
of the esophagus If difficult}'' in swallowing as the result of scar tissue 
conti action of the stomaclial orifice should develop, it may be corrected by 
simple dilatation with an ohve-tipped bougie passed over a swallowed string 
Fluoroscopy w'lll disclose the source of the dysphagia, and if necessary, direct 
esophagoscopy can be employed to rule out recurrent malignancy 

POSTOPEHATIVE PEEDING AND DIET 

The feeding of patients after complete extirpation of the stomach is 
divided into stages In the first stage, the main objectn'e is to supply the 
patient with some fluid and nutrition, ivithout putting any strain on the 
suture line In the second stage, the objective is to establish the patient 
on a feeding program which will supply him w ith sufficient calories and other 
dietary essentials and at the same time prevent the occurrence of certain 
symptoms which are largely mechanical and due to the loss of the stomach 
For the first three days postoperatively, nothing is given by mouth and 
fluids are supplied parenterally On the fourth day, i oz of water is given 
by mouth every hour On the fifth day, i oz of malted milk or gruel, 
made wnth watei, is added at hourly intervals so that the patient gets i oz 
of fluid every half hour, alternating ivater and malted milk On the sixth 
and seventh days, these quantities are increased i oz each day, and on the 
eighth day, a single feeding of soft, solid food, such as custard, soft egg, or 
cooked ceieal is added Fiom this point on daily increases in the food intake 
usually are well tolerated, but for the fiist 15 days postoperatively, only 
soft solids and liquid foods are peimitted 

Supplementary vitamins should be supplied by giving tlie patient orange 
juice diluted with water, half and half, in 3 oz quantities in place of the 
plain water, at least thiee times a day Paienteial injections of vitamin B 
complex m i cc doses should be given daily beginning immediately after 
the opeiation, and continued for about ten days, when the oral administra- 
tion of vitamin B complex can be substituted 

The second period of dietary management begins about 15 days post- 
operatively, when the peimanent maintenance program is started A liberal 
and varied’ diet should be prescribed, including meat and vegetables, bread 
and fruit, with the following consideration The jejunum, ivhicli is anastomosed 
directly ’to the esophagus, should be protected against trauma from the 
swallowing of rough or coarse food If the patient cannot chew his food well, 
the meat should be ground Only cooked fruit and vegetables should be 
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given, and if the vegetables aie cooked to the point of tenderness, they need 
not be pureed Haid, dry ciackeis or toast should be avoided The patient 
should be instructed to eat slowly 

The absence of the stomach at first permits the patient to eat only small 
quantities of food at a time For this reason, it is necessary that only small 
amounts of food be given, but at least six feedings a day are necessary to 
supply a sufficient caloric intake He is eventually able to get along on 
three to four meals a day 

Some patients complain of fullness, weakness and sweating immediately 
after the ingestion of food This symptom appeals to be due to the rapid 
distention of the small intestine Usually eating more slowly, taking less 
fluid with the meal and using mainly solid or soft solid foods wall control 
this symptom 

In spite of the loss of all the gastric tissue, a pi unary type of anemia 
has not been encountered after total gastiectomy Postoperative secondary 
anemia is a frequent complication to be w^atched foi, and wdien it does occui, 
the patient should be put on a legulai maintenance dose of hvei extiact 
parenteially 


SUMMARY 

The operative mortality of total gastrectomy definitely has diminished 
Tw'enty-eight operations have been performed in the last two years, wath 
five deaths, a mortality of i8 per cent Seventy -three cases are repoited, 

wath 24 deaths The operative mortality for the w'hole group is 33 pei cent 
The indications for total gastrectomy aie discussed, and the careful selection 
of patients whose lesion is suitable foi total gastrectomy is emphasized 
Care must be exercised to avoid resection in hopeless cases 

Technical methods wdiich w^e have found valuable in performing this 
operation are described and illustrated 

Prolongation of life may be expected in a laige percentage of patients, 
but few' if any cures w'lll result from total gasti ectoray except possibl)' in the 
leiomyosarcomas 

Out of 48 patients surviving total gastrectomy, 15 patients lived for a 
year or longer before recurrence caused their death Tw'elve patients are 
alive and w'ell, having suivived one yeai or longer Seven have lived two 
or more years One patient is alive and w'ell after foui and a half years, and 
another is quite w'ell six yeais after total gastrectomy 

REFERENCE 

^ Lahey, F H Complete Remo\al of the Stomach for Malignancy Report of Five 
Surgicalh Successful Cases Surg, Gynec, & Obst, 67, 212-223, August, 1938 
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Discussion -Dr J Shfiton Horsley, Richmond, Va Doctor Lahey has been 
one of the pioneers who has helped to put this operation on the map His suggestions 
in technic are extremely helpful I think one of the most important is showing that the 
spleen can be taken out with impunity, because if it is close to the stomach, tacking it up 
IS. quite inadequate in many cases 

Total gastrectomy, while not as rare an operation as it was a few years ago, is by 
no means common now The indications for such an operation are infrequent The 
mortality rate up to recent j^ears has been very high and there has been a general im- 
pression that removing all of the stomach w’ould interfere with the hemopoietic process 
and produce pernicious anemia The mortality rate has decreased in recent years, partly 
due to better selection of cases and proper after-treatment, and partly also because of 
improvement in technic Many surgeons have contributed to this improvement Lahey 
has shown that removal of the spleen with total gastrectomy is apparently of no great 
consequence In many instances the spleen may be injured while performing this 
operation or may be closely adherent to the stomach If the spleen is injured, suturing 
or packing it is often not adequate Allen has shown that suturing the loop of jejunum 
to the diaphragm tends to lessen traction on the sutures But probably the most important 
addition to the technic is that of Roscoe Graham, who brings down the esophagus by 
blunt dissection with the fingers, severs the vagus nerves, and sutures the loop of jejunum 
as high as possible parallel to the esophagus Then, after dividing the esophagus about 
an inch lower down, he implants the end of the esophagus into a transverse incision 


m the jejunum 

One of the most interesting articles on the late results of total gastrectomy is by 
Farris, Ransom and Coller,* in which they review^ the work that has been done from a 
physiologic standpoint and the observations they have made on the total gastrectomies 
done at their Clinic These authors state that the anemia resulting from total gastrectomy, 
or even sometimes from partial gastrectomy, is not the macrocytic or pernicious tvpe, 


but IS distinctly hypochromic microcytic or secondary anemia, which is usually associated 
with iron deficiency It is well knowm now that organic iron in food is not available for 
absorption unless released by peptic or tryptic ferments This holds true equally if there 
IS achlorhydria Ferrous iron (sulphate chloride or carbonate) seems to be the only form 
in which iron is satisfactorily absorbed from the alimentary canal According to these 
writers, the administration of ferrous sulfate three times a day for one week out of 
every month prevents this secondary anemia After a few months the patient is able 
to take practically any kind of food, though it must be m smaller quantities and at more 
frequent intervals 

I have performed i6 total gastrectomies The first w'as in 1929, and Waltman Walters, 
who reported a case at that time, said there were only 70 cases on record in the literature 
My twelfth case was opeiated upon in March, 1942 All these patients died following 
operation, and all the operations were for very extensive cancer except one , that was for 
multiple ulcers, one of them perforating from the cardiac end of the stomach Two of 
the deaths were from pneumonia, one from shock, one from volvulus of the bowel between 
the entero-enterostomy and the esophagus, and one from thrombosis of tlie superior 
mesenteric vessels The other deaths were from infection, subdiaphragmatic abscess, 
or general peritonitis In four cases the sepsis resulted from a leak at the suture line, 
in the others, sepsis developed apparently independently of a leak 

Postmortem examinations were held 111 ii of the 12 cases and some knowledge was 
gamed from most of these In the patient that died from volvulus of the jejunum between 
the entero-enterostomy, and the esophagus, there seemed to be an indication for a “three- 
point landing,” uniting the right limb of the jejunal loop to the stump of the duodenum 
This not only stabilizes the loop and prevents a volvulus, but gives an adequate exit 
for the contents of the duodenum In addition to that, I have been placing a rather 
large drainage tube into the esophagojejunal anastomosis and suturing it there with chromic 
catrat This enables the jejunum to be pulled well up oier the anastomosis uithout fear 
of Susing obstruction The enterostomy for feeding purposes is made with a mushroom 
catheter a short distance below the entero-enterostomy The entero-enterostomy is made 

* Farris, J Matthews, Ransom, Henrj' K, and Coller, Frederick A Total Gastrec- 
tomy Effects upon Nutrition and Hematopoiesis Surgery, 13, 823-832 Tune, 1943 
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by the rubber band technic described m the October, 1943, issue of the Annals of Surgery, 
and in a paper to be presented by me before the present session of the Southern Surgical 
Association The technic is simple and reasonably safe 

It is rather remarkable that I should have had four cases this year, all of them 
successful from an operatne standpoint 

CASE REPORTS 

Case I — W B L , a woman, age 50, was admitted to St Elizabeth’s Hospital 
!May 24, 1943 She ga\e a history of having had “stomach trouble” for 12 months 
and had lost 25 pounds in weight She had had pain four or five hours after eating 
There were nausea and vomiting, with relief after vomiting On admission, gastric 
analysis showed free hj-’drochloric acid 10, 30 and 70 in the three half-hour specimens 
The blood examination showed Hb 75 per cent , R B C 4,070,000 , W B C 7,650 
The operation as described was performed Ma> 28, 1943 It was necessary to remove 
the spleen There was involvement of the pancreas near the region of the gastric 
artery The adherent portion of the pancreas was excised with the hot electric 
cautery She made a ver}’’ satisfactorj recovery, her temperature was never above 
998° F except on June 10, when she had an attack of pj^ehtis She was discharged 
from the hospital June 24, 1943 Her family ph3'sician. Dr E L Johnson of Bed- 
ford, Va, who referred the patient, reported on September i, 1943, that she was in 
\erj good condition and doing much of her housework A letter received from the 
patient on September 8 says she has an excellent appetite, can eat almost anything, 
usuall}'- has some discomfort for a short time immediately after meals, and is feeling 
quite well This discomfort is doubtless due to distention of the jejunum, and 
should disappear 

Case 2 — R T C , a man, age 64, was admitted to St Elizabeth’s Hospital 
July 12, 1943 He gave a history of intermittent severe epigastric pain for several 
jears The pain had been worse during the past eight months, during which time he 
had lost 40 pounds in weight For the past twm weeks there were repeated gastric 
hemorrhages On admission his hemoglobin was 24 per cent, R B C 2,070,000 On 
the following da}" he had hemiplegia of the right side Numerous transfusions were 
given with only a temporary rise in hemoglobin Gastric analysis showed no free 
hydrochloric acid in any of the three half-hour specimens Roentgenologic examina- 
tion showed marked gastric retention The examination was repeated several days 
later but \eas not satisfactory as the paraljsis prevented manipulation It was appar- 
ent that the patient would bleed to death On August 3, 22 days after admission, he 
was operated upon under local anesthesia As in the previous case, there was slight 
invasion of the pancreas in the region of the gastric artery This affected portion of 
the pancreas was dissected off, remaining attached to the stomach, after clamping 
and dividing the gastric artery The cancer was extensive The operative technic 
described was used He made a satisfactory recovery, his temperature was ne\er 
above 1005° F, and he left the hospital August 25, 1943, 22 days after operation 
His paralysis had somewhat improved and his general condition otherwise was very 
good He died November 6, 1943, apparently a cerebral or cardiac death 

Case 3 — W M , a man, age 60, was admitted to St Elizabeth’^ Hospital August 
31, 1943, with a history of general weakness, substernal and epigastric discomfort 
for the past six months, with a loss of 12 pounds in weight during that time On 
admission to the hospital, the blood examination show^ed hemoglobin 48 per cent, 
R B C 3,450,000 , W B C 6,000 Gastric analysis gav"e no free hydrochloric acid in 
any of the three half-hour specimens Roentgenologic examinations rev^ealed a very 
extensiv'e gastric lesion He vv'as operated upon September 3, 1943, under ethylene 
anesthesia, by the technic described His gallbladder, while not involved in the 
neoplasm, was ver}" tense and adherent, and was removed There vv'as extensiv e cancer 
along the lesser curv^ature He made an uneventful recov'ery 

'Case 4 — R H G, a man, age 46, was admitted to St Elizabeth’s Hospital 
October 19, 1043 He was operated upon October 21, 1945 He had a v"ery extensive 
perforating ulcer from the cardiac portion of the stomach into the pancreas There 
were also three other ulcers near the pvloric end of the stomach In removing the 
large lesion, which had as its base the pancreas, it was at first thought that it was 
malignant, although it could not be well removed vvthout sacrificing so much of the 
stomach as to make total gastrectomy indicated The portion of the pancreas that 
was resected was mostly necrotic In a few dav's the patient developed a pancreatitis 
which blocked the common duct as well as the pancreatic duct, and the icterus index 
graduallv went up from 18 seven dav"s after operation, to too 14 davs after operation 
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enlarged A cholecystostomy ivas performed and the aall 
bladder was found dilated and contained much bile The parent g 7 adlllyimprS^^^^ 
and at present, while still in the hospital, is doing well The margins of the ulcer 
showed definite inflammation and epithelial hyperplasia but no malignancy 


After losing 12 consecutive cases of total gastrectomy, the successful outcome m 
tour consecutive cases is somewhat gratifying, but in looking back, it is humiliating to 
recall that if the technic that I have adopted now had been used then, many of these 
patients that died might have redovered The improvement in this technic, aside from 
the general preparation of the patient and the selection of the cases for operation, con- 
sists in the principle of Roscoe Graham in making the esophagojejunal union, the 
insertion of a large rubber tube in the anastomosis which permits the telescoping of 
the esophagus into the transverse incision in the jejunum without occluding the lumen 
of the anastomosis, the uniting of the right limb of the loop of jejunum to the stump 
of the duodenum, the aseptic entero-enterostomy by the rubber band technic, and tlie 
use of sulfanilamide and sulfathiazole in the peritoneal cavity 


Dr Roger D Doughty, Columbia, SCI have just one word to say We are still 
faced with the problem of early recognition of carcinoma of the stomach I would like 
to report the death of a patient nine years following a subtotal resection for earlj 
carcinoma, performed by Doctor Finney In my personal evperience, which is very 
limited, this is the longest survival which has come to my attention 


Dr Samuel F Marshall, Boston, Mass (closing) Doctor Lahey has emphasized 
the necessity for critical selection of those patients to be submitted to total gastrectomy 
Obviously, we must make the final decision after the abdomen is opened We may suppose 
from the roentgenologic, and other findings, that it is possible to do a total resection, 
but our positive dec sion must be made at the time -of abdominal exploration I think 
it IS important to point out that it is well first to visualize the esophagus and determine 
whether we have enough esophagus umnvolved to make a safe anastomosis Furthermore, 
we must make certain there is no extension of the tumor to the pancreas or dissemination 
to the lymph nodes It is perfectly useless to attempt to do a total gastrectomy if we 
cannot take out all the tumor It is embarrassing to mobilize the stomach and then 
find that the tumor extends much further than anticipated 

I think that all our efforts have been toward developing a more simple operation, and 
toward that end Doctor Lahey has suggested the addition of splenectomy to the procedure 
I must confess I was hesitant to adopt this at first because I rvas afra d of the added 
mortality, but in going over the data I am certain this fear was not justified Our 

mortality’ has not been increased and the operation has been greatly simplified with 

splenectomy We have done 28 total gastrectomies over the last two years and our 

mortality has dropped to 18 per cent r , , . 

There is one other point of significance, and that is, the problem of dysphagia tliat 
occurs occasionally after operation We must attempt to prevent narrowing of the 
esoohagojejunal anastomosis during the operation, but if this docs follow operation it 
can be readily handled and very easily diagnosed by direct esophagoscopy and by fluoros- 
copy Therefore, dysphagia is not necessarily evidence of recurrent malignancy, and 

such a diagnosis should not be made without adequate proof t, * tt r l = 

We have seen hypochromic anemias of the secondary type and, as Doctor Horsley has 
pointed out, they have been easy to handle We hare had no anemias similar to primary 
anemia develop after operation 
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ACUTE PERFORATION IN GASTRODUODENAL ULCERATION 
WITH SPECIAL REFERENCE TO END-RESULTS* 

W L. Estes, Jr , M D , and B A. Bennett, Jr , M D. 

Bethlehem, Pa 

The present World War conflict and all its attendant alteration of 
the normal in living conditions, environment, and emotional strain has again 
brought the problem of gastroduodenal ulceration, “peptic ulcer,” to the 
fore The tendency to reactivation of this prevalent gastro-mtestmal lesion 
that war time conditions provide would seem to make timely a consideration 
of the outcome and end- results of one of its most seiious complications 

An analysis, therefore, has been undertaken of 8o consecutive cases of 
acute perforated gastroduodenal ulceration which were treated at St Luke’s 
Hospital between the years 1928 and 1942, inclusive There were seven 
postoperative deaths, an operative niortaht)'' of 8 7 per cent Of the 73 
cases who were discharged from the hospital, no satisfactoiy report of the 
subsequent course was available in ten There were ten subsequent deaths, 
leaving a total of 53 cases who have adequate follow-up lecoids for review 
While certain statistical data will be briefly reviewed, stiess ivill be laid 
particularly on end-results of those recovering from peptic ulcer perfoiation 

I — ^incidence 

A Age — ^The age incidence of patients in this senes agiees 111 general 
ivith that of other reports The greatest number (28 7 per cent) occurred 
in the fifth decade, 22 5 per cent m the sixth decade, 18 7 per cent m the 
third decade (Fig i) However, the largest number of duodenal perfora- 
tions (30 per cent) occurred 111 the third decade, wheieas, in the gastric 
group, the highest incidence was in the fifth and sixth decades (312 per cent) 
(Fig 2), which might be anticipated inasmuch as the usual onset of duodenal 
ulcer symptoms is before 30 years of age and gastuc ulcer symptoms, not 
infrequently until after 40 

B SeA — Of the 80 patients, only two w^ere females, 78 weie males (97 4 
per cent) — ^a ratio of one female to 40 males 

C Seasonal — In this senes, there w^ere 275 per cent perforations in the 
Spring, 27 5 per cent in the Summer, 22 5 per cent m the Fall, and 22 5 
per cent in the Winter There is, therefore, no indication of any definite 
seasonal variation This compares rather closely to DeBakey’s figures (col- 
lected series) which indicated for the Spring, Summer, Fall, and Winter 
24 6, 24 2, 27 9 and 23 2 per cent, respectively 

II — ^ETIOLOGY 

In 40 cases, sufficient historical data ivere obtainable to indicate a possible 
etiologic factor for the perforation These may be summarized as follows 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans La 
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AGE 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69 70 - 79 AGE 


r ic I — Age incidence in decades of acute perforated gastroduodenal ulceration 


No 

POSSIBLE ETIOLOGIC FACTORS of 

Cases 

1 Relation to food intake 27 | 

2 At work (physical strain, longhours) 6 

3 During sleep 2 

4 Trauma — struck m abdomen by 

crowbar 24 hours before perfor- 
ation 1 

5 Premonitory pain, dull (1, 2, and 

5 days duration) 3 

6 Nervous excitement Spectator at 

ball game 1 

Total 40 


No of Cases Perforation Occurred 

! 16 { 727 %) 3 hours or less after eating 

22 ) o I hours after eating 

1 2 5 hours after eating 

\ 2 7 hours after eating 

4 Little food intake for 24 hours 

1 While eating 


Comment In 27 the intake of food or the lack of it seemed to play a 
part Of 22 patients perforating after eating, in 16 (72 7 per cent) the 
perforation occurred three hours or less after food intake In one it occurred 
while eating, and m four there had been very little if any food intake for 
24 hours before perforation Physical strain while at work or extra long 
hours of consecutive work apparently was a factor in six In two the per- 
foration occurred in the early morning hours while asleep The excitement 
or nervous tension of a spectator at a close athletic contest vas apparently 
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lesponsible for one, seveie tiaunia to the abdomen 24 boms befoie m an- 
other In three there was a constant dull premonitory epigastric pain for 
one, two, and five days, respectively, before perforation occurred 

While numerous etiologic factors in the production of perforation must 
be recognized, such as excessive intake of food and drink, extrinsic and in- 
trinsic trauma, infection, excessive use of alcohol and tobacco, and local lack 
of tissues resistance (Shawan, Fallis, DeBakey, Giiswold), more than one 
may readily be implicated in any given case In this senes, food intake, 



Age in Decades— 10 20 30 AO 50 60 70 80 90 

Tig 2 — Age incidence of perforated duodenal and gastric ulcer cases contrasted 

With its stimulation to gastric motor activity and increase in digestive acids 
and enzymes, would seem the most prevalent cause of ulcer perforation to- 
gether with exceptionally long and sevei e physical strain 

ni — PATHOLOGY 

Of the 80 cases in this series, there were 63 duodenal, 16 gastric, and 
one jejunal ulcer, a respective incidence of 78 8, 20, and i 2 per cent Of 25 
m which cultures from the peritoneal fluid at the time of operation were ob- 
tained, eight were positive — two showed B coh, three nonhemolytic Stiepto- 
COCC1, two Staphylococci, and one Mici ococens catanhahs 

IV — ^SYMPTOMATOLOGY 

A Genoa ! — Of the 80 patients, all presented a history of abdominal pain, 
sudden m origin, and of great severit}'^ The symptoms m approximately 90 
per cent of the cases were of dramatic onset with marked prostration Agon- 
izing or excruciating pam was most frequently localized in the epigastrium 
As a rule the maximum intensity of the pain was promptl)’" attained, but at 
times it became progiessively more intense, apparently when there was leak- 
age down the right lumbar gutter The pain was unrelenting, never vith a 
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complete remission, and usually intensified by any movement, deep respira- 
tion, or coughing Cases Avith free perforation and excessive amount of 
peritoneal fluid had pain radiating to the shoulder, approximately 50 per cent 
91 2 per cent of the patients in this series presented an abdominal pic- 
ture of scaphoid abdomen, board-like rigidity, and extreme involuntary 
muscle spasm In the remaining 8 8 per cent without rigidity at opera- 
tion, it was found that the perforation had been plugged by exudate, 
the omentum, or by an adhesion to an adjacent viscus, and leaking had tem- 
poral ily been arrested 

B Pi epeifoiation Bleeding — The patients who letuined for follow-up 
examinations were carefully questioned 268 per cent gave a history 
of evidence of gastro-intestinal bleeding prior to the initial perforation 
Several patients who had noticed dizziness, on subsequent questioning 
recalled having had a tarry stool in association Veiy jezu (two) presented 
evidence of bleeding after the pain of perforation occurred 

C Pievions Symptoms of Ulcei — Of the 80 cases, there weie three (37 
per cent) who gave no history of antecedent peptic ulcer symptoms prior to 
the onset of pain of perforation Two of these patients have been questioned 
in the piesent follow-up and again deny that they had noticed any symptoms 
lefeiable to their digestive systems This incidence of patients without pre- 
vious ulcei symptomatology is low because exceptionally careful inquiry nith 
regard to previous complaint has been made Many patients who are writh- 
ing in the pains of an acute perforation fail to give accurate histones , and as 
their previous gastro-intestinal disturbances are so mild in comparison with 
the type of symptoms which they present with an acute perforation, they 
fail to recall any preceding discomfort The remaining 77 cases had dura- 
tions of symptoms ranging from two weeks to 40 years, with a mean average 
for the group of 4 8 years 

Study of the relative duration of symptoms in perforated gastric as con- 
tiasted with perforated duodenal ulcers reveals a striking difference in the 
older age group Perforations in individuals over 50 years of age are more 
likely to be duodenal if the duration of ulcer symptoms has been over five 
years and gastric if under five years, a finding which could be suspected, 
inasmuch, as the onset of duodenal ulcer sjmptoms is usually in the second 
or third decade and that of gastric ulcer, not infrequently after 40 years 

(Fiff 3) 

D Blood Pi essure — Of the 77 cases who have records of blood pressure 
on admission, no systolic values were found to be below 80 Mm of mercurj^ 

In 47 the systolic pressure was between iio and 130, m 14, over 130 (1 e, 
in 76 per cent iio, or over) , in 16 the systolic pressure was under no, of 
which only six were under 100 (7 8 per cent) Profound shock has not been 
found to occur in any single instance in this senes However, practically 
all our cases were first examined at least two hours after perforation One 
of our patients w^as seen within 20 minutes following perforation In this 
case there was a transitory period of pallor and sw'eatmg wath mild shock, 
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but the blood pressure did not fall below 90 systolic, following which the 
pulse w^as full, not accelerated, and the S}stohc pressure rose to 120 and 
remained at this level until operative intervention It is possible that if 
shock occurs follownng perforation of a peptic ulcer it is transitory and that 
by the time patients usually reach the hospital it is not in evidence Our 
experience indicated that the patients entering the hospital two or more hours 
after perforation of an ulcer are not in shock, and low systolic blood pressure 
IS rare Likewuse, the pulse is full and the rate is seldom markedly elevated 
Falhs also has reported that in his series 55 i per cent had a pulse rate 
imder 100 



Age in Decades — 20 jts. 30 yrs. 40 jrs, 50 yrs. 60 yrs, 70 yrs. 

Fig 3 — Relative duration of ulcer sjmptoms of perforated gastric and duodenal ulcer 

E White Blood Count — In 65 of the 80 patients w^hose leukocyte counts 
w^ere recorded, the average wdiite blood count was found to be 15,800 The 
15,000 to 20,000 group contained the largest number of cases Only nine, 
or II 25 per cent, had counts under 10,000 It is apparent that irritation of 
the peritoneal tissues by leakage into the peritoneal cavity from a peiforated 
viscus usually provides a decided stimulus to rapid development of leuko- 
cytosis The increased leukoc3^te count may, therefore, be an eaily labora- 
tory finding 

V — DIAGNOSIS 

The severe agonizing pain, the scaphoid abdomen often wuth a transverse 
depression across the epigastrium (Deaver, Estes), board-hke abdominal 
rigidity w’^ith extreme tenderness especially in the epigastrium and the full, 
not accelerated, pulse is a clinical s3mdrome not simulated by any other acute 
abdominal accident How^ever, w'hen the perforation is temporaril)'^ plugged 
b} omentum or the leaking is arrested by a plastic adhesion of a nearby viscus 
the characteristic clinical picture may not be present nor the signs clear 

An aid to diagnosis m the doubtful or atypical case is the demonstration 
roentgenologically of pneumoperitoneum As the reliability of the roentgeno- 
graphic confirmation of the presence of free air under the diaphragm is now 
well recognized, it should be considered an important diagnostic adjunct 
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Of the 47 cases of this senes who had roentgenographic or fluoroscopic 
examinations performed, air was found under the diaphragm m 34 cases, an 
incidence of 723 per cent, and a negative finding was reported m 13 cases 
or 27 7 per cent (Fig 4) There did not seem to be any relationship between 
the duration of the perforation and the positive finding of pneumoperitoneum 
80 
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Fig 4 — Incidence of roentgen ray eaidence of pneumoperitoneum in acute 
perforated gastroduodenal ulceration 


DeBakey, m reviewing the literature, reported a positive incidence of 
69 4 per cent m a collected senes, and a positive incidence of 64 6 per cent in 
his own series In cases in which the roentgenogram does not disclose a 
pneumoperitoneum, Ochsner and DeBakey have suggested a method for in- 
creasing the frequency of obtaining positive films The stomach contents are 
first aspirated through a stomach tube, and then a small amount of air, 20 
to 30 cc IS injected through the tube The patient is allowed to rest in the 
left lateral decubitus position and is fluoroscoped After a few minutes, the 
patient is placed m a sitting position and another examination with the fluoro- 
scope IS made If the wall of the stomach or duodenum is perforated, air 
will be found undei the diaphragm In this series, this test has not been 
carried out, but the rationale seems sound, especially in those cases vhere the 
diagnosis is questionable 

VI — TREATMENT 


A TYPE OF OPERATION 

Type of Operation Cases 

Simple closure 

Excision and closure or pvloroplast> la 

Closure and gastro enterostomy 4 

Simple closure of the peiforation vas done m 6r cases (763 

326 


Per Cent 
76 3% 
18 7% 

5 0% 

per cent) , 



Volume 119 
Number 3 


PERFORATED GASTRODUODENAL ULCER 


excision of the ulcer plus closure or pyloroplasty, 15 cases (187 per cen^ , 
and simple closure plus gastro-enterostomy m four (5 PJ" r 

last ten years simple closure alone has been done We hold, with Graham, 
that the patient with a perforation should be treated solely for the lesion 
creating the emergency The responsibility of the surgeon is to save 1 e an 



Fig S — Closure of perforation of duodenal ulcer 

the simplest procedure that satisfactorily meets the emergency is the opeia- 
tion of choice In the face of perforation, the surgeon should be pnmarily 
concerned with the patient’s recoveiy from the intra-abdominal catastrophe 
and not from the ulcer 

B Techmc of Opeiation — (Simple Closure) The technic we have em- 
ployed for simple closure of the perforation is veiy similar to that described 
by Gatcn and Owen Spinal anesthesia is the anesthetic of choice An uppei 
light rectus incision gives a quick and adequate exposure After aspirating 
any fluid in the subhepatic space, the approach to and ease of manipulation 
of the ulcei area may be facilitated by the mtioduction of a staj -suture 
through the superior border of the duodenum 01 stomach at the level of the 
perforation A purse-string suture of No 00 chromic catgut is then thronn 
around the perforation at a distance of at least i to i 5 cm from it This is 
tied snugly, not with great tension, simply to close off the perforation and 
prevent further leakage (Fig 5) Then the ulcer area is buried enfolded, 
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and pushed backward beneath two layers of No oo chromic catgut sutures, 
placed transversely to the long axis of the intestine beginning at the margin 
of the gastrohepatic omentum, and in the case of a duodenal ulcer suturing 
stomach wall to duodenal wall (Fig 6) There is little tendency to narrow 
or stenose the lumen of the duodenum by these sutures, the ulcer area is 
merely enfolded and pushed backward and the perforation well closed and 



Fig 6 — Closure of perforation of duodenal ulcer 


covered (Fig 7) Sulfanilamide may be dusted over the suture line and m 
the subhepatic space Finally, whenever possible, the tip of the greater 
omentum is placed over the operative site Drainage is only used in the late 
cases and when, because of the size of the ulcer, or perforation, or extensive 
induration, completely satisfactory enfolding by suture has not been obtained 
and further leakage might be possible Drainage in this series was not used 
in 34 of 38 cases where operation was performed within six hours of 
perforation 

^^G[ — MORTALITY 

In the total series of 80 cases there iiere seven postoperative deaths a 
mortality rate of 67 per cent Following simple closure in 61 cases (762 
per cent), there were five deaths, a mortality rate of 8 2 per cent Excision 
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intestinal symptoms, it should be reserved as an operation of election at a 
later period when full recovery from the acute emergency has taken place 
and not the operation of choice at the time of the perforation 


B DURATIOM OF PERFORATION 


Deaths 

0 

2 

0 

2 

3 


Mortality Rate 
0 0 % 

11 7% 

0 0 % 

33 3% 

33 3% 


Duration of Perforation m Hours Cases Deaths Mortality Rate 

0-12 hours 17 n 7 w 

18 36 ® ® 0% 
18-36 hours 6 2 33 3% 

36- hours 9 3 33 3% 

Total 80 7 8 7% 

Theie was no mortality m the 38 cases operated upon within six hours 
of peifoiation Inasmuch, as this comprised approximately 50 per cent of 
the cases, it is readily recognized that the low mortality in this series is 
largely due to early operative interference 33 3 per cent of those operated 
upon 18 hours or more after perforation died, indicating, as most other 
observ^ers have noted, that the mortality followung perforation of peptic 
ulcer lies largely in delay m operation 

The primary causes of death m fatal cases are acute peritonitis, sub- 
hepatic abscess, or pulmonaiy complications In the seven deaths, three 
autopsies w^ere obtained In one, the lethal lesion rvas diffuse peritonitis, 
in the second, subhepatic abscess and basal pneumonia, and in the third, 
diffuse peritonitis, with consolidation m both lowei lung fields 


C TYPES 01 ANESTHESIA 


Type of Anesthesia 

Cases 

Deaths 

Mortality 

Rate 

Spinal 

70 

5 

7 5% 

General 

9 

1 

11 1% 

Local 

1 

1 

100 0% 


Of the 80 cases, 70 received some form of spinal anesthesia, nine re- 
ceived general anesthesia, and one, local infiltiation anesthesia, with mortal- 
ity rates of 7 5, rr i, and 100 per cent, respectively Falhs reports a mortality 
incidence of 7 3 per cent for spinal, 29 3 per cent for general, and 100 per cent 
for local anesthesia Shaw^an’s figures indicate that the mortality rate fol- 
lowing general anesthesia was twice that of the spinal group Obviously, 
local anesthesia is used only in the very bad risk cases and high mortality 
IS to be anticipated 

Although the number of our cases wdio had general anesthesia may be too 
small upon wdiich to base accurate conclusions, a comparison of the post- 
anesthetic complications of spinal and general anesthesia would seem of in- 
terest There w^ere no deaths at the operating table 01 immediately post- 
operatne with any of the anesthetics employed In the nine cases wuth 
general anesthesia, there w'Cre three respiiatory complications— tw 0 pneu- 
monias and one empyema, an incidence of 33 3 per cent In the spinal group 
of 70 cases, there w^ere four pneumonias, one bronchitis, and one empyema, 
or a total of six complications above the diaphragm, an incidence of 85 
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per cent The intrapentoneal complications following geneial anesthesia 
were two subphrenic abscesses, one subhepatic abscess, or three out of nine 
cases, an incidence of 33 3 per cent After spinal anesthesia, two drainage 
tract abscesses, three subphrenic abscesses, and five cases of diffuse peritonitis, 
an incidence of 14 2 per cent 

Graham believes that spinal anesthesia is preferable because the pro- 
nounced respiratory efforts produced by general anesthesia causes a plunger 
action of the diaphragm on the liver which tends to disseminate intraperi- 
toneal exudate and leakage over a wider area 

COMPARATIVE MORTALITY RATE 

Name Cases Mortality Rate 


Shawan 

387 

25 43% 

DeBakey (collected senes) 

(own senes) 

15340 

23 4 % 
18 2 % 

Ehason and Thigpen 

78 

21 43% 

Guthrie and Sharer 

78 

20 8 % 

Falhs 

100 

20 0 % 

Shelley 

82 

18 2 % 

Griswold 

111 

18 0 % 

Paletta and Hill 

83 

16 9 % 

Estes and Bennett 

80 

8 7 % 

Graham, R R 

62 

3 2 % 


The relatively low mortality rate in our senes would seem to be due 
largely to the high percentage operated upon early, 50 per cent within six 
hours of perforation, 81 per cent within 18 hours Spinal anesthesia may 
also have played a part, as 87 5 per cent had a spinal anesthetic It has been 
our routine procedure to begin intravenous therapy, either plasma or 5 pei 
cent glucose, on the operating table immediately following the adminis- 
tration of the anesthetic Graham feels that, particularly in the late case, 
appropriate intravenous therapy preoperatively has been a factor m the low 
mortality of his series Likewise, postoperative gastiic suction and sul- 
fonamide therapy should aid m mortality reduction (Ulfelder and Allen, 
Griswold) The mortality following gastiic perforation m oui senes was 
12 8 per cent, two deaths 111 16 cases, and 7 9 per cent following duodenal 
perforation, five deaths m 63 cases This gi eater mortality following gastric 
perforation is in agreement with most previous statistics Howevpr, our 
gastric cases were relatively fe\\ 

VIII — END-RESULTS 

Of the 80 cases of gastroduodenal ulceration m this senes, there were 
seven postopei ative deaths, with 73 cases remaining Of this number, no 
follow-up reports w'ere available on ten, and there were ten knowm subse- 
quent deaths This leaves 53 cases wdiose course has been satisfactorily 
determined for statistical study 

Theie were 61 cases of simple closure, wnth five operative deaths Of 
the lemaimng 56 cases, it has been impossible to trace six Of the 50 pa- 
tients whose subsequent course has been determined, ii (220 per cent) 
have had subsequent opeiations for gastric 01 duodenal patholog}q seven 
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A TYPE OF OPERATION 

Operation Cases Followed Reoperation 


Simple closure 

50 

ll-(22 0 %) . 

f4 — gastro-enterostomy or re- 

( section 

(.7 — reperforation 

8% 

14% 

Excision and pyloroplasty 

11 

2-(18 1%) 

( 1 — reperforation 

1 1 — gastro-enterostomy 

9% 

9% 

Closure and gastro-enterostomy 

2 

0- (0 0%) 

1 — case rehospitaiized for 



control of symptoms 


cases being for reperforation Of the 15 cases treated at the time of initial 
perforation by the operation of excision plus pyloroplasty, there were two 
postoperative deaths No follow-up records are available on two Thus, ii 
cases have been followed Of these, one has reperforated, and one has had 
a gastro-enterostomy performed Therefore, of the ii, two have been sub- 
jected to reoperation (18 r per cent) Of the four patients having simple 
closure plus gastro-enterostomy, the records of two are not available due to 
loss of contact with the patient Of the remaining two, neither has had 
subsequent operations, although one has had two periods of hospitalization 
for control of peptic ulcer symptoms 

It would seem, therefore, that recurrence of gastric or duodenal ulcer 
symptoms may occur after any one of the operative procedures employed 
for treatment of perforation, and with about equal relative incidence follow- 
ing simple closure or excision and pyloroplasty 

It IS to be noted that in the 50 cases of simple closure, excluding the 
seven cases of reperforation, there were but four cases (8 per cent) requir- 
ing subsequent secondary operation as compared to one of 20 (5 per cent) 
m Gatch and Owen’s report, ten of 55 (18 i per cent) in Guthrie and 
Sharer’s series, ii of 51 (21 5 per cent) reported by Graham, and 15 per cent 
as stated by White and Patterson 


B POSTOPERATIVE SYMPTOMS 


The 53 cases with follow-up records have been divided into three groups 
according to their postoperative clinical course They have been very thor- 
oughly interrogated and their complaints and symptoms very strictly inter- 
preted The first group are those who hai^e been apparently “cured” by the 
original operative procedure , the second group includes those in a satisfactory 
condition with conservative measures effectively controlling symptoms, and 
the third group includes those whose course has been entirely unsatisfactory 


rOLLOW-UP RESULTS — 53 CASES 


Group I 

“Cured" 
Group II 

Symptoms 
Group III 

Symptoms 


controlled bv medical treatment 
not controlled by medical treatment 


3 ( 5 6%) 
38 (71 7%) 
12 (22 7 %) 


Total 


53 


Group I —In this group aie included those cases who have presented 
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no complaints relative to the stomach or duodenum at any tune since the 
original operation for perforated ulcer They have not remained on an)’’ 
dietary restrictions, and have received no alkali, antispasmodic, or other 
similar medication This group comprises but three cases The average 
time followed was 6 5 years and the average age was 54 years The site of 
perforation was duodenal in all three cases The types of operation per- 
formed were simple closure in two instances and simple closure plus gastro- 
enterostomy m the third Two perfoini heavy ivork, one a farmer and the 
other an industrial laborer The third is unemployed All three state that 
they do not smoke, two deny indulgence m alcohol, wdiile the third states 
that he has no untoward gastro-mtestmal s3miptoms following the use of 
alcohol 

In comparison with the end results of others (Shelley, and White and 
Patterson report that as high as 44 and 60 per cent, respectively, remain 
w’ell and free of symptoms), 56 per cent cured of this series is an exceed- 
ingly low’ figure, in all likelihood the result of strict interpretation and the 
inclusion of even minor complaints as indicating possible residual disease 

Group II — Included m Group II are all patients wdio, at any time sub- 
sequent to perforation, have found it necessary to utilize any one, or any 
combination of, the following measures for the control of symptoms (i) 
Alkali, (2) lestncted diet, (3) antispasmodic, and (4) sedation Of the 
53 cases followed 38 were placed in this gioup The site of lesion w’as 
duodenal in 33 cases and gastric in five cases Thirty had simple closure, 
SIX had excision plus closuie or pyloroplasty, and twm had simple closure 
plus gastro-enterostomy Of the 29 wdio smoked, 12 stated that their gas- 
troduodenal symptoms were increased following excessive use of tobacco 
Nineteen of the 38 gave history of unexplained periods of exaceibations of 
symptoms, with spontaneous remission There was history of postoperative 
melena in three of the 38 cases The type of work w’as heavy m 21 cases, 
sedentar}’ m eight, moderately active in seven, and tw’o were unemployed 

Twenty of the 38 had voluntarily sought a physician’s care for gastro- 
duodenal symptoms at some time subsequent to the operation for perfoiation 
The earning pow’er of 16 of the 38 cases had been impaired due to the pa- 
tient’s gastro-mtestmal complaints 

Eleven were noted to have the onset of symptoms while still on con- 
valescent ulcer diet and eight noted onset of symptoms immediately after a 
resumption of full diet Three of the 38 cases have follow’ed a careful post- 
operative medical regimen and have never complained of gastro-mtestmal 
symptoms, but they have not attempted to eat all types of food 

End-results of this group may be summarized as 

(a) Patients who are easily controlled by one or a combination of al- 
kalies, diet, or medication and those Avho only occasionally require dietary or 
medicinal measures for relief — 17 cases (44 7 per cent) 

(b) Those wdio quite jicquently require diet and medication for relief 
of periodic complaint — 18 cases (47 3 per cent) 
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(c) Those patients whose symptoms are controlled with considerable 
difficulty These usually employ all the dietary and medicinal measures m 
order to control their gastro-mtestinal symptoms— three cases (8 per cent) 
It IS to be noted that four of this group, while apparently well controlled, 
reperforated 

Group III Twelve cases are classified in Group III These comprise 
those who had gastroduodenal symptoms to a marked degree which were 
not kept in abeyance by any of the conservative measures, and also patients 
who are at present symptom-fi ee but who required opei atwe measiu es fo> 
tehef of their peisisfeiit symptoms subsequent to the fiist peijoiation Nine 
of the 12 patients stated that their symptoms had been intensified by exces- 
sive smoking Five confessed to an OA^erindulgence in alcohol, with an 
accompanying increase in digestive complaints All 12 described their most 
piomment symptom as upper abdominal pain with the stomach emptj^ Eight 
of the 12 gave a history of spontaneous remissions with subsequent acute 
exaceibations All 12 stated that certain types of food, usually heavy, greasy, 
01 highly seasoned, would produce symptoms Of the 12, eight had been 
engaged in sedentary occupations and one, moderately heavy work In ten 
of the 12, the earning power had been impaired by the digestive symptoms, 
and eight of the 12 had engaged m irregular hours of work, changing shifts, 
etc Eleven of the 12 patients remained on a convalescent ulcer diet follow- 
ing discharge from the hospital Of these, three patients had onset of symp- 
toms while still carefully following this regimen Four began to have 
symptoms with resumption of a more liberal full diet 

Foul of the 12 reperforated Of these four, in one, after an asymptomatic 
period of two postoperative years, the first symptom was that of the pain of 
reperforation 

Four of the 12 have had subsequent elective surgery, two had a gastro- 
enterostomy for symptoms of long-standing pyloric obstruction , and two have 
had partial gastric resection for persistent pain from an active duodenal ulcer 
All of these are at present relatively asymptomatic on conservative dietary 
management without antispasmodic or alkali adjunct therapy 

Four of the 12 were rehospitalized and had their symptoms controlled 
by energetic medical treatment, which all have followed to date, and all re- 
port themselves fairly well controlled One patient has persistent epigastric 
pain which has been partly incapacitating even though he has carefully main- 
tained a strict dietary and medical management at home He has refused 
hospitalization 


SUMMARY OF END-RESULTS IN GROUP HI 
Beperf oration 

Subsequent elective surgery 
Rehospitalized for medical control 
Treatment refused 

Total 

334 


4 

4 

3 

1 

12 
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IX — REPERFORATION 

Of the 73 cases who were discharged from the hospital we have been 
unable to follow ten Sixty-three haA'e been followed sufificientl} to obtain 
a report on the late results Of these, eight developed reperforation, six 
w'ere duodenal and tw^o gastric Seven occurred in cases that had had simple 
closure of the original ulcer and one followung excision and pyloroplasty 
The site of the ulcer of the second perforation wa^ the same as w the 
mihal peijoiahon in three, tw^o of these cases being gastric and one duodenal 
The remaining five very definitely had an ulceration at a diffeient site from 
that of the first perforation The onset of ulcer symptoms in four cases oc- 
curred approximately tw'O years follownng the initial perfoiation w'hen appar- 
ently the patient had been satisfactorily controlled by diet and alkali and had 
been classified in Group II These symptoms were the pains of the second 
perforation Tw^o began to have recurrent symptoms immediatel}'" following 
their first perforation and persisted for one month and five years, respectively, 
before the second perforation occurred Apparently reperforation may, there- 
fore, develop both w ith a slow^ insidious onset or wuth a rather sudden flare-up 
without premonitory symptoms One patient wnth a duodenal ulcer reper- 
forated twice after simple closure m each instance 

Of the eight cases, three presented definite histones of bleeding prior to 
the onset of the second perforation One patient noted bloody vomitus six 
months before his second perforation occuiied, the other tw^o, tarry stools 
wnthin a short period of time prior to reperforation 

Incidence of reperforation in this series (127 per cent) is exceedingly 
high Of 4,183 cases of perforated ulcer reviewed by Pearse, only 33 reper- 
forated, or 069 per cent, of DeBakey’s 6,538 collected cases, 74, or i i 
per cent, and nine of Ulfelder and Allen’s 334 cases (2 7 per cent) Pearse 
believes these figures are low' He found that reperforation occurs after all 
of the operative pioceduies used for treatment and about equally in the 
relative proportion of their use Repeated reperforation is less common after 
simple closure than after closure plus gastro-enterostomy 

Inasmuch, as the cause of 1 eperforation m peptic ulcer has been largely 
conjectural, it seemed of interest to review' the records of these reperforated 
cases to ascertain if any possible etiologic factor might be recognized 

(a) Occupation — ^The majority of the patients in this group w'ere found to 
do heavy types of physical work Five worked on eight-hour shifts w'hich 
varied each week and consequently could not form regular dietary habits 

(b) Alcohol and Tobacco — Of the eight patients, four w'ere know'n to 
indulge to excess m alcoholic beverages at frequent intervals, w'lth a result- 
ing exacerbation of their ulcer symptoms Five apparently smoked exces- 
sivel) , and three stated that their symptoms w'ere increased by overmdulgence 
in cigarette smoking and were attenuated after reduction. in the amount of 
tobacco used 

(c) Subsequent Symptoms —The five patients still living are employed 
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at present but aie not undertaking any exhausting physical types of work 
All are taking frequent feedings throughout the waking hours Three find 
that milk helps to control symptoms Four are satisfactorily conti oiled by 
a careful dietary regimen plus alkali plus antispasmodics The remaining 
patient has periodic attacks of epigastric pain with remissions He has re- 
fused roentgenologic study to date 

(d) Gasfuc Analyses — Postoperative gastric analyses, obtained in six of 
the eight cases, all presented readings far above the normal range The 
maximum free hydrochloric acid values veie 50, 135, 86, 78, 94, and 98, 
with an aveiage value of 90 for the group The test meal with histamine 
was the method utilized in each case except one, where the alcohol test meal 
was employed Four analyses were taken following the second perforation 
which indicated hyperacidity values approximating those following the first 

A compaiison of the average acids m the 1 eperforation group with those 
with but a single perforation is illuminating The average maximum free 
hydrochloric acid value for 21 of the single peif oration cases was found to 
be 70 The patients who 1 epeif orated, therefore, showed higher acid values 
than those who did not 

It would seem that these exceedingly high acid values of the reperfora- 
tion group are not meiely incidental findings but repiesent a possible element 
of definite pathology which may be in part lesponsible for the development 
of subsequent ulcerations and possibly lepeated peiforation 

(e) Moitahty — Three patients liaA’^e died subsequent to discharge from 
the hospital , a 55-year-old man was one, who succumbed to an acute gastro- 
intestinal hemorrhage six months following his repei foration He had noted 
recurrent epigastiic pam soon aftei leaving the hospital and had not sought 
medical aid foi lehef of symptoms The second was a 6i-year-old male 
who developed evidence of pyloric obstruction and had a posterior gastro- 
enterostomy performed six months after his second perforation, following 
which he was symptom-free on a bland diet, and died eight years later of 
coronar}- occlusion The third was a man of 29 years of age at the time of 
his first perforation m 1928 Simple closure was done He was symptom- 
free on an ulcei diet until ii months later, at which time he began to notice 
return of epigastiic pam which was followed in one week by a reperforation 
of his duodenal ulcer Simple closure again was emplo3^ed, the ulcer being 
in the exact location of the pievious perfoiation From 1929 to 1940 his 
symptoms were conti oiled by a bland diet with fiequent feedings In 1940 
he discontinued treatment and in three months developed vomiting and pain 
He was treated elsewhere, and a gastro-enterostomy for a duodenal ulcer 
was performed In 1941 his symptoms recurred, and he returned to the 
same hospital for a perforated jejunal ulcer which was treated by plication 
His symptoms persisted and two months latei he was subjected to a gastric 
resection from winch he failed to recover 

In summary, it may be stated that 
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(a) Six of the patients with reperforation were in the 30- to 40-year age 
group and engaged in heavy physical work 

(b) A majority used alcohol and tobacco to excess 

(c) Six had unusually high free hydiochloiic acid values in the gastiic 
analysis 

(d) One patient aftei 1 eperforating developed a third duodenal ulcer that 
failed to respond to a gastro-enterostomy and lequiied a gastiic lesection 
One reperforated a second time One has another active ulcer One died 
of* a gastro-intestinal hemorrhage One lequired a secondar)^ gastio- 
enterostomy 

It would seem that patients who have had a peifoiation of a peptic ulcer 
and (i) have irregular working hours, (2) admit dietaiy indisci etions, and 
(3) are shown to have high acid values in postopeiative gastric analyses, 
are all likely to be candidates for subsequent reperforation It is suggested, 
therefoie, that a routine postopeiative gastric analyses should be made m all 
cases recovering from gastroduodenal peifoiations In those cases m which 
repeated analyses show persistent excessive hyperacidity and particulaily 
those difficult to contiol by diet, alkalis, or other medication, recurrent 
ulceration with subsequent reperforation is exceedingly likely, and subtotal 
gastrectomy would seem definitely indicated, not only to protect the patient 
against further gastroduodenal ulceration but to avoid the danger of a 
subsequent reperforation 

SUMMARY AND CONCLUSIONS 

1 Eighty cases of acute perfoiated gastroduodenal ulceration treated by 
operation are reported, wath an operative mortality of 8 7 pei cent Of these, 
63 w'ere duodenal, 16 gastric, and one jejunal 

2 The clinical syndrome of perfoiation, as observed at the time of ad- 
mission to the hospital, is desciibed Shock is laiely present, systolic blood 
pressure in 76 per cent was no, 01 ovei 

3 Diagnosis in the atypical case may be confirmed b}’’ roentgenologic 
demonstration of pneumoperitoneum 

4 Simple closure of the perforation is the operation of choice The 
method of closuie employed in this series is detailed 

5 Low^ postoperative mortality late (8 7 per cent) may be attributed to 
(a) early opeiative interference, 81 per cent operated upon wnthin 18 hours 
of perforation, (b) spinal anesthesia, (c) immediate (preoperative) routine 
use of intiavenous therapy (plasma, glucose, saline) , and (d) postoperative 
gastiic suction and sulfonamides 

6 End-results have been reported in detail Of those follow ed, only 5 6 
per cent w^eie completely cured, 717 per cent requiied medical treatment 
foi control, and 228 per cent required fuither surgery or hospitalization 
for relief Perforation, theiefore, but rarely confeis immunity from further 
ulcei symptoms Following operation, perfoiation cases lequire the same 
continuous medical superi ision that any peptic ulcer case requires 
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7 Four o£ the 50 cases of simple closure followed required secondary 
gastro-enterostomy 01 resection 

8 Recurrent ulceration was observed after all types of operative ineas- 
uies used foi the closure of the perforation 

9 Repel foration occurred in eight cases (127 per cent) — six duodenal, 
and two gastric The common factors that these presented were (a) Dietary 
indiscretions (b) Ovei indulgence m alcohol and tobacco (c) Marked 
gastric hyperacidit}'- 

10 It IS suggested that of postopeiative perfoiated ulcer cases, those in 
which lepeated gastiic analyses show peisistent excessive hypei acidity, and 
are difficult to control by medical measures, lecurrent ulceration with sub- 
sequent reperforation is likely and partial gastrectomy would seem indicated 
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Discussion — Dr Frank K Boland, Atlanta, Ga I wish to say a few words 
about this disease in the colored race Some 30 or 40 years ago it was rare in the Negro, 
but the incidence of the disease, it seems to me, has increased since that time uiltil now 
It nearly approaches that of the white race For a long time I have tried to show that 
this increase is somewhat a matter of diet When the Negro adhered to his old diet 
of "pot likker” and similar common foods with a high vitamin C content, there was very 
little peptic ulcer, gallbladder disease or appendicitis, but since he has become more 
civilized and eats more white folks’ food he has more white folks’ diseases 

We have more perforating than nonperforating peptic ulcers at our hospital This 
year we have had something like 30 perforations, with a mortality of 20 per cent Of 
course many of these cases come in late, but I note Doctor Estes’ statistics show about 
the same ratio I believe with spinal anesthesia our mortality would be less 

I wish to report one case, that of a Negro who had been sick for four days before 
entering the hospital He had had several episodes of epigastric pain during the past 
few years When he came to the hospital he was m shock, so much so that while the 
diagnosis of perforated ulcer was made we could not get him into condition to operate, 
we gave several blood transfusions and other supporting measures He had bulging 
in both flanks and evidently an accumulation of fluid (slides) This is the roent- 
genogram, and I would like to call attention to two points , one is the pneumoperitoneum 
all over the left side, this is very marked and looks like a pneumothorax in the chest 
He had more free pus than I have ever seen in the abdomen , about 1,000 cc was 
evacuated from each side when the tubes were put in (slide) 

The autopsy showed the largest perforated ulcer I have seen, 2 cm in diameter 
I notice Doctor Estes showed one large perforation in a drawing, but mine is from an 
actual autopsy specimen and diagnosed by the pathologist as prepyloric ulcer So this 
case had this large perforation, a marked amount of pneumoperitoneum and a half- 
gallon of pus which was aspirated from the peritoneal cavity 


Dr J M T Finney, Baltimore, Md I think we aie all very much indebted to 
Doctor Estes for a most comprehensiv^e and detailed study I want to call attention once 
more, as I did a few yeais ago, to a very simple method of closure of a ruptured ulcer 
which w'as first described, I believe, b}'’ one of our Senior members. Doctor Miller 
I have employed it m 29 cases in the last eight years 

I think most of us have realized the difficulty of placing sutures in the tissue 
around the ulcer and have them hold, because of edema and scarring they almost 
invariably tend to cut out Also I believe we have been impressed by the danger of 
constricting the lumen Doctor Estes felt he could close wuthout too much constriction — 
I have not had that luck 

The method advocated consists m dividing and detaching the round ligament of the 
liver from the under surface of the abdominal wall near the umbilicus , it is a rather 
fibrous structure in most people If one then takes the cut end of the round ligament, 
leaving the upper end attached to the liver, and sutures it tight against or even into 
the perforated ulcer, and for about one centimeter around the perforation, there is a 
solid plug which will close the hole and effectually cover the wall around the perfora- 
tion One does not have to pull the sutures to close the hole to make it secure, so the 
sutures do not tend to cut out, it is easy to place a plug to cover a considerable area 
and in that way to block off not merely the perforation but a large area around it 

Using that method, in 29 cases I hav'C had one death m the last eight years* and 
that was a perforated gastric carcinoma I have employed it in one gastric ulcer and 
27 duodenal ulcers To date I have not had occasion to reopen any of these cases for 
reperforation or for stenosis Whether they have gone elsewhere for a second operation 
I do not know, because I have not followed them all Most of them came from around 
Baltimore and I believe I should have heard had anj come to second operation I 
realize one is skating on thin ice and no doubt there w'lll be secondary operations but 
personal!} I have had more satisfaction with this procedure than with any other 


J Hunt, Kansas City, Itio I have enjoyed this presentation by Doctor 
Estes He has covered the subject so thoroughly that there is little to be said m dis- 
cussing his paper He has emphasized the relative frequency of pneumoperitoneum m 
the perforation of peptic ulcer \\c think this is a positive diagnostic procedure and 
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IS of great value when it is present If the perforation is free into the abdominal canty 
one can usually find evidence of pneumoperitoneum If the patient is elevated and m 
^mewhat a sitting position, air can usually be seen between the liver and the diaphragm 
However, the absence of free air in the abdominal cavity should not cause one to dela^ 
operation if there are clinical manifestations of perforation 

We feel that at operation only such measures should be taken as will result in the 
restoration of the patient to health and save his life The situation is a tragic one, 
accompanied by shock, and demands immediate operation upon a patient unprepared for 
major surgery Theiefore, we believe that simple closure and nothing else should be 
attempted We believe that further surgery should be deferred until the patient is 
sufficient!}' recovered from the tragedy and the shock so that he may be adequatel)' 
prepared for a gastric resection It is rarely necessary to do a gastro-enterostomy at 
the time of preparation We have felt it necessary to do so only twice in our experience 
We have not done a partial gastrectomy at the time of primary closure We have, 
howevei, on several occasions, reopened the abdomen at a later date and done a partial 
gastrectomy 

The question of frequent perforations at the same site is emphasized in the following 
case A boy, at the age of 17, had the first peiforation, and at the age of 23 had the 
fourth perfoiation The fourth one we closed, the three previous ones were closed 
elsewhere Subsequent to the closure of the fourth perforation we did a partial gas- 
trectomy from which he recovered nicely and has remained well to date This empha- 
sizes the fact that one may have multiple perforations and that with more than one 
perforation gastric resection should be carried out 


Dr R M Pool, Fairfield, Ala At the Employees’ Hospital at Fairfield, where 
Dr Llo^d Noland is my chief, we have observ'ed 50 perforated peptic ulcers during 
the past eight years In this group of 50 cases, two had reperforations At the operation 
for second perforation a simple closure was done and we have not heard from these 
since An interesting thing is the interval between the first and second perforations, 
one occurred in about a year at the site of the previous ulcer, and the other after 
about 18 montiis 

Three cases of perforated peptic ulcer came to secondary operation In this group 
of three, a simple posterior gastro-enterostomy was done We realize that gastro- 
enterostomy has certain limitations but we felt in these cases that it was the operation 
of choice because of pyloric obstruction witli gastric retention and because of involve- 
ment of the head of the pancreas 

In our series of So cases there were seven deaths We thought this was rather 
high, but after seeing Doctor Estes’ figures we find it is not so high Out of the seven 
deaths we would like to eliminate three from the statistics One was a white woman, 
age 78, who was admitted three days after perforation in very poor condition, and who 
died without operation The clinical diagnosis in this case was perforation of the stomach 
due to malignancy, but postmortem examination showed a perforated, benign duodenal 
ulcer, with peritonitis Another patient died on the operating table and we considered 
that an anesthetic death The third, who also died on the operating table, was prac- 
tical!} moribund at the time of admission and should probably not have been subjected 
to surgery 


Dr W L Estes, Jr , Bethlehem, Pa (closing) The large perforations are more 
likely to be attended by shock, more likely to be followed by rapid fulminating peritonitis 
and require especially prompt operative interference In these cases the problem of 
adequate closure may be more difficult to meet The method of closure of the perfora- 
tion IS always of interest Doctor Finney spoke of his very ingenious method and the 
end-results I think most of us are familiar with the method suggested by Roscoe 
Graham of simply taking a free bit of omental graft and suturing it over the opening, 
th s simple preLre was employed m the senes in which his very low postoperative 
Lrtahtv was obtained Whatever technic is used, it is important that the closure be 
Cht and complete and that an adequate lumen of the duodenum be preserved In the 
™ of “ described I rvant to emphasize two thines The purse-string suture 

SSild not be tied too tight, the infolding sutures can be taken at quite a distance from 
the perforation Even with large infolding there is little danger of stenosis 
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There should never be any delay in operation in order to obtain a radiograph to 
prove the presence of pneumoperitoneum, with a clear-cut clinical syndrome immediate 
operation is demanded with no time out for unnecessary diagnostic refinement 

Reperforation occurred in our series as early as six weeks following the first per- 
foration, and as late as four years Three cases reperforated two years after the 
original perforation with no premonitory symptoms of any sort Reperforation unques- 
tionably IS of more frequent occurrence than it has been hitherto statistically indicated 
Perforation does not necessarily confer immunity from further ulcer development nor 
alter the “ulcer diathesis ” Therefore, ulcer cases after perforation should have the 
same careful persistent medical supervision that any peptic ulcer case demands 
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REPORT OF TWO CASES IN SUPR -VPAPILLARY PORTION 

Isidore Cohn, M D 

New OrlfajiS, Lv 

This report is based on two cases of carcinoma of the suprapapillary 
poition of the duodenum A correct preoperative diagnosis was made in both 
instances It should be stated, however, that the diagnosis was largely based 
upon the roentgenologic findings 

Case I C M , white, female, age 71, married, was admitted to Charity Hospital 
of New Orleans, January 31, 1942, complaining of "a lump in the stomach” 

Two years prior to admission she began to vomit, and stated that the vomiting was 
associated with headaches About one month prior to admission, she noted a mass in the 
epigastrium just to the right of the midline She would vomit from time to time, but 
the vomiting was not associated with nausea She complained of pain in the upper right 
quadrant of the abdomen There had been a weight loss of from 20 to 30 pounds during 
the previous two months The bowel habits had been regular and at no time had she 
tarry stools 

In briefly summarizing the findings onlj the essential facts in connection with the 
examination which have to do with the abdominal findings will be given 

The abdomen was soft, slightly rounded The veins were not prominent There was 
tenderness m the epigastrium and to the right of it To the right of the midline in the 
epigastrium a movable, tender, hard, irregular mass was palpable The liver and spleen 
\\erc not palpable Stools were negative for blood, parasites, and pus Gastric analysis 
Occult blood, no fiee hydiochloiic acid, total acidity of 6 

Roentgenologic Examination —Q I tract, No 655332 Febiuary 3, 1942 “There 
IS a constant defect in the distal portion of the stomach and proximal portion of the 
duodenum At the end of six hours, there is 40 per cent gastric retention The findings 
are compatible with caicinoma of the stomach or pancreas” 

A review of the roentgenograms which suggested the diagnosis of carcinoma of 
the duodenum revealed the following i The first portion of the duodenum was dilated, 
and even after the barium had passed into the small intestines, there was evidence of 
some retention of the barium on a changed mucous pattern of the duodenum It seemed 
that this could only be due to a fungus-like growth or possibly a polypus within the 
duodenum around which the barium remained adherent Wa felt inclined to the diagnosis 
of carcinoma of the duodenum and the operative findings proved the correctness of the 
assumption 

Opeiation February n, 1942 Picopciaiive Diagnosis Carcinoma of the duo- 

denum in the suprapapillary portion 

Simmaty of Opeiation— A right paramedian incision was made from the costal 
margin to just below the level of the umbilicus, no free peritoneal fluid was encountered 

A firm mass, about 5 5 cm in diameter, was found in the first portion of the duo- 
denum just distal to the pylorus The liver was inspected and palpated, and no evidence 
of metastases were found Some nodules were found in the great omentum close to the 
greater curvature of the stomach The head of the pancreas was intimately adherent to 
the involved portion of the duodenum, and was apparent ly involved in the disease We 

I jjead before the Southern Surgical Association, December 7-9, I943. New 
Orleans, La 
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Fig I — Roentgenogram showing mucosal pattern changes in the duodenum 

were able to mobilize the duodenum and section it below the growth The distal stump 
of the duodenum was closed with tier sutures, after the Parker-Kerr technic Resection 
of the stomach and duodenum was proceeded with, followed by a retrocolic anastomosis, 
between the stomach and the jejunum The abdomen was closed with tier sutures The 
operative procedure w’as carried out under my super\ ision by the Resident in Surgery at 
Chanty Hospital, Doctor Di Leo 

The patient recovered and left the hospital March 13, 1942 

Pathologic Repot t — Clinical Diagnosis Carcinoma of the duodenum with nodal 
metastasis (M1634 S-42-1040) 

"Gloss The specimen consists of the distal 13 cm of the stomach and the proximal 
7 cm of the duodenum The stomach appears normal except for a recent hemorrhagic 
mucosal ulceration measuring i 5 cm m diameter which is located 6 cm from the 
pjlorus There is a rounded pedunculated mass located in the duodenum immediately 
bejond the pjloric ring, wdneh measures 5 x 4 cm and whose base to apex measurement 
IS 2 5 cm The diameter through the pedicle measures about 3 5 cm The surface of 
the mass is somewhat irregular The tissue is gray and granular and is quite friable 
Along the greater cun ature of the stomach near the pylorus there is a group of enlarged 
Ijmph nodes, which measures about 5 x 3 x i $ cm On cut-section, these Ijmph nodes 
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show a complete loss of architecture, the tissue having been replaced by a homogeneous, 
gray, granular, somewhat friab’e tissue 

Mta oscopic The tissue is composed of an infiltrating epithelial neoplasm which is 
arranged for the most part m solid cords and large sheets of cells Some of the cords 
are only one or two cells m thickness In a few areas there is definite evidence of acinus 
formation The individual cells are quite large and contain an abundance of basophilic 
granular cytoplasm The nuclei are rounded and contain one or more large nucleoli 
Mitotic figures are not infrequently seen The stroma is not abundant but is sufficient in 
quantity to separate the neoplasm in the masses previously described Foci of infiamma- 
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r, ^rpsont throughout the neoplastic tissue These consist largely 

,„ry cell „„des show neoplast.c tissue s.uiilar to that which 

of plasma cells “ p Diagnosis Udenocarcraoma of the duodenun, 

was seen in the duoaenum r , (•qphpnkent 

with metastases to the /^^th^hospital April 27, 1942, and died May 18, 1042 

::: S'pSiS 

Sri™ l"!vS he tad been toW^vas due to "gallbladder trouble” At one 

time he reported that he had There was no jaundice Abdomen was 

Patient was obese Skin Neither the liter nor the spleen were 

rr e^r^f S: ■” 

TJ alonir the course of «'’= „f j„ease of the colon Gallbladder tisualwa- 
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the duodenum did exist, it must be suprapapillary The patient was admitted to Touro 
Infirmary with a view of operating, and if possible of performing a radical resection 
Further roentgenologic studies showed “The stomach is of the J type and lies high 
in the abdomen The impression is obtained that the gastric walls are smooth and flexible 
and that peristalsis passes without interruption to the pylorus No gross organic lesion 
can be demonstrated in the stomach The duodenal bulb fills immediately and its contour 
IS smooth and regular In the descending segment of the distal ditodenwn, ]iist above the 
ampulla of Vatci tlicie is a shaiply deniaTcated, laige, oval filling defect, measuring 4 3 

cm in the greatest projected diameter The mass which produces it, apparently arises 



Fig 3 — Gross appeal ance of lesion 

from, or deeply impresses, the lateral wall of the duodenum, the thin contiast stream out- 
lining the medial border of the abnormal mass 

“The findings are suggestive of an intraluminal neoplasm, possibly benign An ectopic 
pancreatic lobule (annular pancreas), might well produce the same deformit> The 
distal duodenum is normal In six hours the stomach and duodenum are empty, the 
barium being distributed through the lower small intestine and proximal colon ” 
(Teiticbaum) 

Laboiatory Data — Red count 3,650,000 Total white count 8,250, neutroplules 68 pei 
cent, eosmophiles 2 per cent, lymphocytes 28 per cent, monocytes 2 per cent Blood 
chemistr} Calcium 10 2 mg , phosphorus 2 88 mg , dextrose 87 mg , N P N 30 
Metabolism Plus 6 to plus i Electrocardiographic findings were reported within 
normal limits 

Opcialtoii — June 2, 1943 Picopciahve Diagnosis Carcinoma of the duodenum 
Under nupercaine spinal anesthesia, a long paramedian incision was made on the left 
side The stomach was small and we were able to completely exteriorize it The pylorus 
was easil} identified and seemed perfectlj normal About tuo inches bejond the pylorus, 
and on the medial aspect of the duodenum, there was a thick infiltrated mass wdiich w'as 
probablj an inch and one-half long easih palpable but not moiable The gallbladder 
was not adherent to the duodenum It did not seem feasible to undertake a resection of 
the stomach and duodenum The great amount of fat in the mesocolon obscured \ascular 
markings An anterior gastro-enterostomy was done It was realized that this was only 
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Fig 4 — Microphotograph (see descnption m pathologist’s report) 


a palliative operation, but we felt that any attempt to be radical might result in a tragedy 
The abdomen was closed 

Following the operation the patient persisted in vomiting and, on June i6, he was 
reoperated because of a vicious circle following the gastro-enterostomy At this time, 
we found that he had an intestinal obstruction due to adhesions, an entero-anastomosis 
was done The patient improved for a few days, but later developed a lower obstruction 
and, in spite of every effort, expired on Julj 7 

Much of the enthusiasm which I experienced because of a correct diagnosis, 
was dampened because of the failure of our efforts to accomplish anything 
for the patient Investigation of the literature does not do a great deal to 
warrant optimism m regard to carcinoma of the duodenum, particularly, of 
the suprapapillary portion 

It IS admitted that carcinoma of the duodenum is a rare disease Compiled 
statistics indicate that (i) It is found m 003 per cent of all carcinomas (2) 
Carcinoma of the duodenum constitutes o 3 per cent of all cancers involving 
the intestines (3) One-half of the carcinomas of the small intestines are to 
be found in the duodenum 

It will not be my purpose to compile statistics, nor will I review the various 
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Fig s — M r T R Note change in mucosal pattern of duodenum 

theoneb mIhcIi had been advanced A large numbei of articles have dealt 
exhaustively with the subject of carcinoma of the duodenum During recent 
years Hoffman and Pack, Stewart and Liebei, and Duff, Foster, and Biyan, 
have capably presented the subject 

The diagnosis of carcinoma of the duodenum preoperatn ely, according to 
the literature, has been made only infrequently This is depressing in spite of 
the fact, that a rather careful, clear, clinical picture has been recorded for 
nearly half a century Throughout the literature one finds such statements 
as “Until recently the diagnosis has been raiely made during life or befoie 
operation, and even with the aid of roentgenology, it is often verj’- difficult to 
recognize the disease ” 

The insidious character of the disease and the gradual development of an 
obstruction, vith symptoms common to those of carcinoma of the p)lorus, 
vith obstuiction, may exist for a period of from six months to four jears, 
without a correct diagnosis being made 

Great progress has been made as a result of the use of roentgenology and 
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gastioscopic methods m intrinsic lesions of the stomach and other portions of 
the bowel, but apparently similai positn’-e progress has not been made in 
conjunction with carcinoma of the suprapapillary portion of the duodenum 
Thus, Stewait and Lieber state “Roentgenographic studies are of little direct 
value m making a positive diagnosis of carcinoma of the suprapapillary portion 
of the duodenum ” These same authors do not think it is possible to distin- 
guish defects m the suprapapillary segment due to carcinoma from deformities 
due to ulcei 

Hoffman and Pack, m 1937, concluded that “A diagnosis of cancer of the 
duodenum is attended with so much difficult}-^ that most of the recorded cases 
are 1 ecogmzed only at operation or at autopsy” and further state “In only a 
few cases reported in the literature has the condition even been suspected 
Because of its rarity it is usually not even considered as a possibility in a 
differential diagnosis If ihe possibility of caicinovia is given consideiation, 
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it should he feasible to make a pi esumptwe diagnosis in ceitain of these cases ” 
Relative to the roentgenologic findings they conclude that they “are usuall}^ 
interpreted as deformities and contractures due to duodenal ulcer ” 

A review of the literature and a summary of the expeiience induces a very 
discoui aging picture Unfoitunately, the signs and symptoms on ^\hlch, up to 
the present time, even a suspicion of the real nature of the lesion are, m leality, 
the manifestations of an obstructive stage of the disease This is of necessit} , 
a very late stage and one m which hope for anything like good end-results, 
so far as cure or pi olongation of life are concerned, ai e extremely bad 

CONCLUSIONS 

1 One cannot help but be impressed with the insidious chaiacter of cai- 
cinoma of the duodenum, particularly the supiapapillaiy type, as these cases 
are not associated with jaundice 

2 The almost asymptomatic course of the disease until it becomes obsti uc- 
tive in charactei is important 

3 The absence of pain until the late stage of the disease, seems to be an 
outstanding characteiistic 

4 In spite of the fact that so many insist that roentgenologic manifesta- 
tions are not of diagnostic value, I do not believe that anyone could doubt for 
a moment the importance ^\hlch should be attached to such mucosal pattern 
changes as were noted in the cases which are heiewith piesented 

5 Unfortunatel) , the extensive natuie of the disease which was found in 
one of our cases, made it impossible to do more than palliative procedures In 
the othei instance, it uas possible to perform a resection of the stomach and 
portion of the head of the pancreas and duodenum, followed by a Polya-type 
of operation, but this only piolonged the patient’s life for a period of two or 
thiee months 

6 The importance of being conscious of the possibility of carcinoma of the 
first portion of the duodenum, cannot be overestimated if eventually oui 
results from a suigical standpoint, are to be improved 

7 Since the differentiation betw^een ulcers of the duodenum and caicinoma 
of the duodenum is so difficult to make, it becomes necessary to revise our 
attitude in regard to some duodenal ulcers in individuals past middle life 

8 If carcinoma of the duodenum is to be cuied opeiation must be undei- 
taken before the obsti uctive stage, which, in reality, is an antemoitem manifes- 
tation Such an admission is a sad confession of one’s shortcomings 
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Discussion — Dr Deril Hart, Durham, N C In view of the rarity of carcinoma 
of the duodenum as distinct from carcinomas of the head of the pancreas and the ampulla 
of Vater, I want to call attention to the possibility of aberrant pancreatic tissue being 
confused with carcinoma both in the roentgenograms and at the operation 

I have seen a number of patients with aberrant pancreas in the wall of the duodenum, 
and would like to call attention to two recent instances The first had an annular mass 
of pancreas surrounding the duodenum, and was asymptomatic until a relatively mild 
attack of pancreatitis caused sufficient swelling to produce partial duodenal obstruction 
At the time of operation the presence of the pancreatitis was an aid in making the 
diagnosis The obstruction was relieved by an anterior gastro-enterostomy 

The second patient presented much greater difficulties in diagnosis In a man of 
advancing years, with a progressively increasing obstructive jaundice (van den Bergh 
test (direct), bilirubin 294 mg per 100 cc before operation) roentgenograms of the 
barium-filled duodenum revealed a filling defect at a point interpreted as the region of 
the ampulla of Vater A diagnosis of carcinoma of the ampulla of Vater was made and 
operation was performed, with the object of resecting the tumor with a portion of the 
duodenum At operation, the first indication of an error in diagnosis was the presence 
of a nondistended gallbladder, further examination revealed a small common duct On 
palpation, a mass, measuring i x i 5 x 2 cm , was felt in the duodenum in the region of 
the ampulla, as had been demonstrated roentgenologically The duodenum was opened, 
the lesion had the appearance of the ampulla of Vater with malignant change and an 
ulceration of 5-8 mm in diameter However, the ampulla was located about 1 5 cm 
from this mass The portion of the mass protruding into the duodenum with the ulcera- 
tion was excised, and microscopic study revealed normal pancreas, with an ulcer over- 
lying the point of maximal protrusion into the duodenum The duodenum was closed, 
the patient developed signs of liver insufficiency, and died four days after operation 

Such conditions require that we keep in mind the possibility of benign lesions being 
confused with carcinoma, with resultant extensive resections carrying a relatively high 
risk 
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CoNGENiT \L PYLORIC STENOSIS IS the iiiost common condition that lequires 
smgical treatment in the first few r\eeks of life. The bab}^ with this condition 
has an increase in size of the pyloric muscle, so that the lumen is compressed 
and obstructed and there aie signs of high intestinal obstruction 

The mortality m this condition varied fiom 50 to 75 per cent prior to 1908 
Today, proper surgical technic combined with good preoperative and post- 
operative care has reduced the mortality in competent hands fiom i to 2 
per cent 

Fredet, in 1908, devised and perfoimed something like the operation 
finally developed by Rammstedt in 1912 This has been ap% named “pyloro- 
myotomy,” or the Fredet- Weber-Rammstedt opeiation, or the Rammstedt 
operation Fredet perfoimed his first opeiation October 12, 1907, by cairy- 
ing his longitudinal incision only as far as the submucosa, leaving the stomach 
unopened He then sutured the muscle tiansveisely In September, 1911. 
Rammstedt operated following Fredet’s and C Weber’s operation, which was 
similar, and was impressed by the ease by which the edges of the wound m 
the muscular wall of the pylorus gaped and the submucosa bulged The 
patient continued to vomit for a few days and suddenly ceased and thereafter 
made an excellent recovery He lemembered that the muscle edges had been 
tight and closed under tension and that the sutures must have given vay and 
the wound righted its direction, allowing the edges to separate and the 
mucosa to protrude and thus the obstruction was overcome, so, on January 18, 
1912, he tried this idea and the patient recovered without incident The 
same yeai he reported his two operative cases, setting forth very clearly his 
method and advocating the technic as best suited to deal with the problem of 
congenital pyloric stenosis Rammstedt advocated the use of the teim “pylo- 
rotomy,” but it has generally become know n as the Rammstedt operation, 01 
“pyloromyotomy ” Infantile pyloric stenosis seems to me the best name 
for the condition 

The scattered accounts of cases closely corresponding to congenital p}loric 
stenosis weie published as early as the seventeenth century and the case of 
Hildanus, a famous German pediatrician, seems to be the first, in 1646 Blau 
discussed a case m 1717, C Weber, in 1758, and Armstrong, in 1777, 
described a typical case in an “Account of Diseases Incident to Children from 

their Birth to the Age of Pubert}'’ With the Successful Method of Treating 
them ” 

An infant had died of ‘hvatery gripes” at the age of three wrecks, Arm- 
strong notes “The e xtremities felt very cold, except when kept w arm by art 

*Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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The face, likewise, felt cold and looked very pale, pinched and distressed ” 
The pathologic picture is set foith in considerable detail Most of the stomach, 
including the whole of the fundus, was in a “tendei state,” as if “the coats had 
been reduced by maceration to almost gelatinous consistence,” but toward the 
pyloius the stomach structure was "firm enough” The stomach was quite 
distended with curdled milk and victuals with which the nuise had crammed 
the child, but the whole intestines were remarkably empt)' ” From these 
findings Armstrong attempts to find an explanation of the condition “There 
was no morbid appearance to be observed anywhere but in the stomach and 
this viscus being so full while the intestines wei e almost empty, it looked as if 
the disease had been chiefly owing to a spasm m the pylorus which pi evented 
the contents of the stomach from passing into the duodenum ” He comments 
that “Perhaps cases of this kind are more frequent than is commonly imag- 
ined,” and adds “What is remarkable, this was the third child (and they 
never have had any more) which the parents have lost at the same age, and 
with the same disease ” 

The first case of pyloiic stenosis reported in this country is credited to 
Hezekiah Beardsley, who, in 1788, presented a “Case of Scirrhus in Pylorus 
of an Infant” before the Medical Society of New Haven It appeared in 
17S8, in the first Medical Periodical published in the United States It was 
discovered and made public again by Sir William Osier, and for many years 
It was believed to be the earliest example of the disease then extant In the 
early nineteenth century Pauli (1839) and Williamson (1841) made accurate 
independent observations of this condition, and Dawosl<y (1842) for the first 
time described the projectile character of the vomiting 

In 1887, at the Wiesbaden meeting of the Gesellschaft fur Kindeenheil- 
kunde, Hirschsprung described two cases of congenital pyloric stenosis He 
gave an excellent account of the gross pathologic changes and expressed the 
supposition that these alterations weie the cause of the definite clinical form 
of infantile vomiting Within a brief time after Hirschsprung’s presentation 
the disease became widely known ~ 

I have leviewed the transactions of the Southern Surgical Association on 
this subject 

First, there is a paper by Dr G C Gavin, of Mobile, Alabama, presented 
at the Twenty-fourth Annual Meeting, held at Washington, D C, in 1911 
He gives a very interesting discussion and report of a case, male, age seven 
weeks It was diagnosed and he operated upon it, performing a gastro- 
enterostomy in September, 1911 He had good illustrations and drawings of 
the case The patient made a good recovery 

Next was a paper by Dr James F Mitchell, of Washington, read at the 
Atlanta Meeting, in 1913 He opens his paper by saying “On first thought, 
it would seem that an apology is due the association for presenting such a 
u ell-worn subject” He gives a most interesting discussion about the theory 
of the etiology of the disease and has a number of good illustrations of the 
cases He reports three cases A gastro-enterostomy uas performed on each 
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one of them, and all of the patients recovered He mentions Rammstedt's 
operation m his paper but did not employ it on these three cases Doctor Mit- 
chell says “Di Dean Lewis, of Chicago, had four successful cases ’ The paper 
uas discussed by Dr Charles Mixter, Jr, of Boston, and Di C Coffey, of 
Portland, Oregon Both gave veiy interesting discussions Doctor Coffey 
greatly laments the fact that the cases were not brought to the surgeon soon 
enough and that the medical men should be given further education, and 
Doctor Mitchell finishes his paper by saying “That the chances for the 
lecovery of these patients depends on getting them to the surgeon early ” 
Next was a paper by Di William A Downes, of Nev Yoik, read at the 
Cincinnati Meeting in 1915 He first reported m April, 1914, 22 cases, and 
m 1915, 44 additional cases — 66 personal cases in five and one-half years He 
gives a very full and complete discussion of the cases, the symptoms, and 
causes of death His cardinal symptoms were Projectile vomiting, tumor, 
peristaltic waves, gastric distention, rapid loss of weight, and marked con- 
stipation Nearly half of these 66 cases had a gastro-enterostomy He fiist 
incised the circular muscle, after the Rammstedt method, m October, 1914 
In 19 cases he first employed the Rammstedt procedure, after which he made 
a small opening m the anterior wall of the stomach and passed a sound into 
the stomach and through the pylorus, making sure that the pjdorus was patent, 
but he decided that these cases did no better than the ones in whom a gastro- 
enterostomy had been performed, so he quit that and employed the Ramm- 
stedt procedure in the last 34 cases His mortality m the 66 cases was about 
23 per cent Of course, many of his cases weie moribund when they were 
admitted The preoperative preparation was not emphasized He advocated 
beginning the incision at the stomach end and mentioned the dangers of get- 
ting into the duodenum In his conclusions he bungs out the advantages of 
the old operation and the new Rammstedt piocedure The gasti o-enterostomy 
is more difficult and takes longer to peiform The Rammstedt procedure is 
simple, easy and requires less surgical skill and the obstruction is permanently 
removed and the normal continuity of the intestine throughout is pieserved, 
that the method is open to criticism in that it leaves an uncovered wound, and 
the abdominal cavity is protected from contamination only by a thin layei 
of mucous membrane,, and as the scar contracts the obsti uction will reform , 
and he recommends that a gasti o-enterostomy be performed if in any case 
tliere is reason to suspect that the lumen of the pylorus does not become 
patent after division of the cncular muscle, and he says “That continued 
cxpeiience and longer obseivation of the cases may bring out more serious 
objections to partial pyloroplasty, but until some better method is proposed 
the method according to Rammstedt should be the one of choice “The 
success or failure of the operative procedure is determined in a large measure 
by the length of time elapsing between the onset of symptoms and the time 
nf operation ” 

Next, at the Fortieth Annual Meeting at Augusta, Georgia in 1927. a 
papei on “Congenital Pyloric Stenosis” was read by Dr J M Mason, of 
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Birmingham, Alabama He gives a most excellent piesentation of the sub- 
lect He reviews the literature before that time and pays tribute to Dr 
William A Downes, whom I have quoted above He quotes from Wollstem 
“That the wound in the pylorus is healed within nine days The pylorus has 
’ eturned to normal size within a month The gap between the cut ends of the 
muscle has practically disappeared in six weeks In two years only a thin 
line of connective tissue fibers separates the two muscle ends and the stomach 
is quite normal Thus, in contrast to gastro-enterostomy, which leaves the 
pylorus unchanged, the Rammstedt operation cures the pyloric lesion ” He 
contrasts the difference between the medical and surgical treatment and 
recommends that all cases should be sent to the surgeon and operated upon, 
and he emphasizes the preoperative and postoperative care He believes in 
suturing omentum over the pyloric wound He gives a most excellent descrip- 
tion of the operation and incident dangers, and reports 25 cases, seven of 
which he personally operated upon 

There has been no mention of congenital pyloric stenosis m the Transac- 
tions of this Association since Doctor Mason’s paper, in 1927 The whole 
history of congenital pyloric stenosis is covered by these papers which are in 
the records of this Association, and I feel that we, as Fellows, should be very 
proud of all of these men who have done this most excellent pioneer work 

Another paper which I reviewed on congenital pyloric stenosis was pub- 
lished m February, 1931, m the Tennessee Journal of the State Medical 
Association, and was written by our distinguished friend, and president of the 
Association, Dr Barney Brooks He gives a most interesting and exhaustive 
presentation, with report of ten cases, and many practical points in the diag- 
nosis and treatment His experience covered the period of his connection 
with the St Loms Children’s Hospital, and the Vanderbilt University Hos- 
pital He says “that in the early period gastro-enterostomy was accepted as 
the operation of choice ’’ 

The sign, which in his opinion, far outweighs m importance any point in 
the clinical history or any physical sign, is the ability to palpate m the region 
of the pylorus a small, firm, hard tumoi He believes this sign to be essential 
m making the diagnosis of congenital pyloric stenosis He then says, “the 
ability to palpate this tumor must be ^a sort of ‘knack’ because he has fre- 
quently been able to feel this tumor and at the same time he has not been able 
to demonstrate its presence to any of his assistants ” The method he found 
useful IS as follows “Give the child a bottle at the same time the examining 
hand is resting upon the infant’s abdomen During the very brief time in 
which the child first takes the bottle, the abdomen may be sufficiently relaxed 
to feel the pyloric tumor Any one having once felt the tumor characteristic 
of congenital pyloric stenosis can never fail to recognize it again, even if the 
fingers touch it for only a fraction of a second ” 

He believes that the examination of the gastro-intestinal tract by means of 
a barium meal and roentgenology is of value only when its limitations are 
appreciated If barium is put into the stomach and some of it is seen to pass 
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readily into the duodenum, pyloric obstruction is obMousl} not present In a 
great many instances it has been found that the barium failed to pass into 
the duodenum in instances of infants without congenital h3^pertrophic pyloric 
stenosis These instances A\ere those in nhich the barium nas vomited very 
soon after being taken, or were the result of true p) lorospasm He is inclined 
to believe that roentgenologic examination \Mth the barium meal ma} be vei} 
good evidence against the existence of a congenital hypertrophic pyloric 
stenosis, but that it could never be conclusive evidence of its presence In a 
statement he recently made to me he says “Unless the case is clinically cer- 
tain always give the child a little barium and examine fluoroscopically Only 
last week this procedure kept me from operating upon a fiist born male who 
was vomiting and who had a palpable tumor in what I thought was the right 
place The fluoroscope showed the pylorus w ide open and the palpable tumoi , 
a lymph node, I suppose, quite separate from the duodenum ” He believes in 
the use of local anesthesia for the opeiation, and makes his incision just above 
the liver edge “The liver then acts as a pei feet stopper and the baby can not 
eviscerate, no matter how hard he stiains” He believes that the pyloric 
tumor should always be divided fiom left to right, and uses the handle of his 
knife as a chisel rather than the cutting edge In his recent communication 
he says “that he has done now well over lOO cases without a death and often 
takes tw^o or three days getting the baby ready 

I feel that these papers of Doctors Gavin, Mitchell, Downes, Mason and 
Brooks on this subject are outstanding contiibutions, and I am sure all of 
you Fellow^s present wnll agree wuth me 

Etiology — The cause of congenital pyloric stenosis is not understood 
There are a number of theories wdiich attempt to explain it It seems to me 
that three factors enter into its formation Congenital hypertrophy of the 
pyloric muscle , spasm, wdncli may be secondary to the congenital hypertrophy , 
and an added compensatory or w^ork hypertrophy As far as I am concerned, 
the etiolog)’- of this condition is far overshadowed by practical consideration 
of the surgical treatment It affects male children predominantly, m a ratio of 
about nine or ten to one There seems to be a preference for first born babies 
who are robust and above the average w^eight at birth From the published 
cases it w'ould appear that the parents are most often young, healthy and in 
favorable economic circumstances Familial occui rence, noted by Armstrong 
in 1777, has been frequently mentioned m later reports Three cases of 
pyloric stenosis m the family of five childien has been seen The occurrence 
of pyloric stenosis in parent and offspi mg has been obsen ed more rarely 
Pathology — The pathologic findings are hj pertrophy of the circular pyloric 
muscle, and an actual increase m the number of smooth muscle fibers This 
produces an olive-sized, bulbous or fusiform mass wdiich has a smooth external 
surface It seems almost as hard as cartilage The lumen of the stomach is 
graduall} reduced m size tow ard the pylorus but the lumen of the duodenum 
assumes its full size at once, due to the abrupt termination of the p}loric 
sphincter at its distal end 
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Symptoms — The symptoms of all cases are those of high obstruction and 
severe loss of body fluids Doctor Ladd says “that if the five cardinal symp- 
toms are present, namely, scanty stools, projectile ^omltlng, loss of weight 
and dehydration. Visible peiistalsis and palpable tumor, roentgenologic ex- 
amination IS not necessary nor desirable ” The symptoms usually start within 
three weeks and the initial symptom is vomiting, which is projectile m char- 
acter and seldom occurs before the ninth or tenth day after birth and usually 
before the child is 12 weeks old At first, the vomiting may be little more 
than just regurgitation but soon it becomes more forceful and projectile in 
type The vomitus does not contain biie but only gastric contents Each 
feeding may be returned immediately but if the stomach is dilated several 
feedings may return together Since little of the food really passes the pylorus 
there is constipation Diarrhea sometimes occurs as the result of infection or 
starvation and the passage of accumulated intestinal juices The child is 
continually hungry because so little food passes into the intestines to be 
absorbed Therefore, he -will eagerly nurse or take the bottle Loss of 
weight IS rapid According to the degree of stomach peristalsis, weaves are 
visible passing from left to right These should be looked for immediate!) 
after feeding wdiile the stomach is under maximum stimulus to overcome 
the obstruction 

The pathognomonic symptom which makes certain the diagnosis of con- 
genital pyloric stenosis is the presence of a palpable tumor in the right upper 
quadrant, a little above the level of the umbilicus at the outer border of the 
right rectus muscle One observer has found its location by watching for the 
point where the peristaltic wave ends But the stomach should be empty for 
palpating this mass w'hich is olive-shaped and indurated Doctor Ladd says 
“the pyloiic tumor has been felt in 95 per cent of all his cases The amount 
of fecal residue is decreased as the pyloric obstruction is increased, therefore, 
the stools become less frequent and scant With continued starvation, failure 
to gam weight or loss of weight always occurs Dehydration is evidenced by 
wrinkles appearing in the skin anywhere on the body He looks just like a 
little old man ” 

Physical Findings — ^Examination of the abdomen is of the utmost impor- 
tance There may be some distention in the area of the stomach and palpation 
may show a distended stomach if the baby has recently nursed Gastric 
penstaltic waves can be seen passing from left to the right Palpation of the 
right upper quadrant with tips of the fingers wnll reveal, in most cases, the 
pyloric tumor 

Roentgenologic Examination — Roentgenologic examination is not always 
necessary There are, however, a few cases in wEich the history is atypical, 
or the physical examination is unsatisfactory, and whenever the diagnosis is 
in doubt It IS best to obtain additional information by roentgenologic examina- 
tion A film of the abdomen wnthout barium will often show a large, dilated, 
gas-filled stomach, with relatively little gas m the intestine beyond the pylorus 
if this IS not satisfactory, a routine gastro-intestmal examination may be 
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done \Mth a little barium introduced in the milk formula or gi\en in a little 
water, which wall demonstrate an enlarged stomach with a rounded pylorus 
and shows a ballooning forw'ard and to the right, and greatly increase peri- 
staltic activity and the passage of little or no barium into the duodenum Films 
taken later Avill indicate how much retention is present, and a retention of a 
large portion of the barium at this time shows a pyloric obstruction 

P) eopet atwe Caie — Administration of parenteral fluids is the most impoi- 
tant factor in impioving the condition of these dehydrated patients Fluids 
should be administered night and morning of each preoperative day In- 
tra^enous lo per cent dextrose in sterile water and salt solution by hypo- 
dermoclysis and blood transfusions are of great help Foi the poorer risks 
oral feeding should be continued wath the preoperative care Vitamin C has 
been given by some of the observers 

Opeiahve Piocednie — Operation foi congenital pyloric stenosis is not an 
eniergenc} procedure, and a baby destined to surgery should be prepared for 
operation by the medical regimen outlined above Generally speaking, the 
worse the infant’s condition, the earlier one should attempt operative relief, 
but plenty of time should still be taken to get the baby m as good condition 
as possible 

Ether is administered by the drop open cone or mask method I have 
used this method in all of the cases I have operated upon and have found it 
very satisfactor}' In my experience babies have taken ether better than any 
other anesthetic, so I have continued to use it in all cases 

For skin preparation I usually wash with soap and water followed by ethei 
and a w^eak solution of iodine If the stomach seems to contain much fluid 
I sometimes pass a catheter through the nose and into the stomach and w^ash 
out with sterile water and leave the catheter in place during the operative 
procedure 

I make a high right rectus incision beginning above the edge of the liver 
and extending dowm an inch and a half or two inches When the abdomen is 
opened the right lobe of the Iner is retracted upw'ard and the pylorus is 
delivered into the A\ound and the tumor held betw^een the thumb and index 
finger and a longitudinal incision is made over the tumor at its least vascular 
part until the mucosa is bulging Then the back of the knife is, used to 
complete the operation until the mucosa is liulging into the w^ound Any 
bleeding can usually be conti oiled by moist pads If that does not control the 
bleeding the vessels should be ligated wath fine silk If there is considerable 
bleeding a strip of muscle from the rectus may be sutured in the pyloric inci- 
sion It is most important to see that all bleeding is stopped before the 
abdominal w'all incision is closed because death has been reported due to 
hemorrhage from the pyloric incision The complication most to be dreaded 
is accidental opening of the duodenum The change from thick p5doric tumor 
to thin duodenum is abrupt, so great care must be exercised in separating the 
cut edges of the muscle tow'ard the duodenal end I usually do not attempt to 
covei the pjlonc defect with omentum or serosa When I am satisfied about 
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the wound the pylorus is then dropped back into the abdomen Then the 
wound IS closed in layers I use fine, chromic catgut making- as few knots 
as possible, suturing the peritoneum and muscle and fascia using the same 
strand, and then close the skin with a few interrupted silk sutures I have 
never used any abdominal wall incision but the one described There is in 
use the gridiron incision, and several others, but I have had no experience 
with them The head of the bed is lowered until the baby recovers from the 
anesthetic in order to prevent aspiration of mucus 

Postopeiahve Caie — After p3dorom3mtomy for congenital pyloric stenosis 
gastric peristalsis is inhibited for several hours and is frequently depressed 
for longei than that In aveiage cases evacuation from the stomach through 
the p3dorus of material ingested soon after operation does not begin until 
about eight houis and is not complete until 24 hours after operation, there- 
fore, I do not believe in the early and frequent administration of water and 
food during the first postoperative day Water is given sparingly at first 
and if the child is not vomiting at the end of 12 hours a suitable formula, or 
breast milk, is started and given every three hours Most cases vomit a little 
for two or three days Parenteral fluids are given in an adequate amount 
for the first two or three days and blood transfusions whenever necessar3'^ 
At the end of two weeks, generous feedings are tolerated, the baby is gam- 
ing weight normally, and the wound has healed, and the skin sutures are out 
The operation restoies the stomach to normal and the child grows up to 
normal gastric functioning 

I have reviewed the case histones of 27 babies which I have operated 
upon since 1920 These were all private cases I have used ether anesthesia, 
and have performed the Rammstedt pyloromyotomy through a high right 
rectus incision in every case In most cases the baby was one to two months 
of age wlien it came to operation There was one death In this case there 
was no bleeding and no peiforation of the duodenum The patient seemed 
to be doing all right several hours after operation and suddenly he became 
worse and died No autopsy was obtained In the remaining 26 cases the 
operations were successful and the babies recovered There were two females 
and 25 males Nearly all of these cases w'eie referred to me by one pediatri- 
cian, Dr Thomas M Marks, of Lexington, Kentucky I have had the ad- 
vantage of his assistance m the diagnosis and preoperative and postoperative 
care and I feel that the success obtained is largely due to him 

STOIMAHY 

Congenital p3doric stenosis is seen most often in male infants who ivere 
robust at birth There is usually an interim of a few days or weeks during 
which the infant thrives S3mptoms start suddenly with vomiting ivhich 
becomes projectile and is follow^ed by constipation, loss of w^eight and exag- 
gerated gastric peristalsis Careful search will reveal a palpable mass, repre- 
senting the hypertrophied p 3 ^ 1 orus, in most cases The treatment of choice is 
Rammstedt ’s operation (p3dorom3mtomy) Preoperatiie treatment is most 
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important The results of operation are excellent in the great majority of 
cases Twenty-seven cases vere briefly discussed 

One writer sums up the whole situation when he says the criteria of suc- 
cess are threefold Early recognition of the pathology, prompt operation by 
an experienced surgeon, and careful postoperative management by a com- 
petent pediatrician Indeed, the pediatrician holds the key to the outcome of 
any case Brooks says in the long run the responsibilitj’^ for the child’s salva- 
tion rests upon him, for anyone who can even remotely be considered a 
surgeon can perform the operation successfully 
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Discussion — Dr Deryl Hart, Durham, NCI enjoyed Doctor Vance’s picscn- 
tation very much Most people agree that this condition is best treated surgically In a 
series of more than 60 patients so treated, over a period of 16 years, we have had no 
fatality, and in only a few cases has the duodenum been opened 

These results depend on close cooperation between the pediatrician and the surgeon 
and a simplified technic, rather than on individual operative perfection, since mam of the 
operations have been performed by the changing surgical residents Our technic differs 
only slightly from that of Doctor Vance All operations have been performed under 
local anesthesia through a high right rectus incision, lying predominantly over the liver 
The lower edge of the liver is retracted upward so the pyloric tumor can be delivered 
This IS grasped between the thumb and index: finger of the left hand, and a longitudinal 
incision IS made m the anterior relatively avascular area, extending through the peri- 
toneum and superficial muscles from the duodenum up onto the stomach above the tumor 
No further cutting is done, the remaining circular muscular fibers being broken across bj 
tension This is accomplished by ihserting the point of a hemostatic forceps between the 
edges of the peritoneal incision and spreading very slowly and carefully The instru- 
ment IS held tangential rather than perpendicular to the pyloric tumor so as not to run 
any chance of the point perforating the lumen As the muscle fibers break, the sub- 
mucosa is exposed and, with further spreading, it bulges up into the incision as the muscle 
retracts and separates from the submucosa 

The advantages of this procedure in our hands is that no instrument ever touches the 
submucosa, the amount of tension can be accurately controlled, and the entire procedure 
IS under visual control The only possible chance of entering the lumen is at the 
duodenal end, where too great tension can tear through the more delicate structures 
This muscular division should be carried down to, but not onto, the thin-walled duodenum 
After completing the division and controlling any bleeding, the raw surface may or mav 
not be covered over by a free or pedicle graft of omentum The Iiv'er then is allowed 
to fall back in place to underlie the incision, thus giving some protection against ev iscera- 
tion The peritoneum is then closed with a continuous suture of catgut, or interrupted 
sutures of silk or cotton The remainder of the incision is closed in lajers with inter- 
rupted sutures of fine silk or cotton Following such a closure, evisceration is extremelj 
rare In the rare cases where the lumen has been entered, the opening has been closed 
and convalescence has been satisfactory The most amazing complication from this has 
been the delay in resumption of feedings m these already undernourished infants There 
IS alvvajs, of course, the fear of leakage and the development of generalized peritonitis 

Dr James M Mason, Birmingham, Ala This is a very interesting subject and 
I have been pleased with the manner in which it was presented As in all radical pro- 
cedures, the surgeon cannot get v^ery far until he has the hearty endorsement of his medical 
colleagues Going back into the history of the operativ'e treatment of hvpertrophic pjloric 
stenosis m children, we find that the Fredet-Rammstedt operation was first performed 
in igri William A Downes, a former member of this Association, became interested in it 
and had operated upon 22 cases by 1914 In 1917, Holt, the leading pediatrician of his 
daj, gav'e the operation his hearty approval in a paper which appeared m the Journal of the 
American iledical Association m that jear 

Since that time the value of the operation has been definitelj established, and the 
diagnostic signs and svmptoms have become so well recognized that prolonged medical 
treatment is giving wav to prompt surgical intervention At the Children’s Hospital 
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the pediatricians no longer persist in prolonged administration of atropine, or resort to 
thick feedings in infants who come in with a history of projectile vomiting, peristaltic 
waves, and with roentgenologic findings of prolonged barium retention m the stomach 
When these conditions obtain, the Rammstedt operation is undertaken without delay 
and results have been uniformly satisfactory The tumor is always sought for and, 
with experience, one can usually find it Operation is not withheld, howe\er, if the 
tumor has not been found and if the other symptoms are present 

In spite of the employment of the best technic, perforation of the duodenum inaj 
occur In my earlier operations I had two deaths from this cause Occasionally, eviscera- 
tion will take place when the right rectus incision is employed A transverse incision 
IS just as easily carried out and the danger from evisceration is greatly lessened 

Dr Rorert L Rhodes, Augusta, Ga I just want to add several remarks and report 
two particularly interesting cases In the first place I want to emphasize that one should 
not be impressed by failure to find projectile vomiting When a child has reached the 
stage of exhaustion he does not vomit, and often that is when you see him The second 
thing IS that you do not always have a mass that is easily palpable, as Dbctor Vance 
brought out 

Recently I have seen two cases I want to record Just a year ago a child was brought 
in, ten months of age, weighing five pounds The diagnosis of pyloric stenosis had been 
made at the age of three or four weeks by the doctor who delivered the child, and he 
had advised opeiation During the intervening time the parents had taken the child all 
over the State of Georgia looking for someone who would cure it without operation 
Finally they returned to their own doctor, who sent them to me There was no projectile 
vomiting, no palpable mass We gave a little barium by way of confirmation, and if anj 
portion of that half-ounce had passed through in 48 hours the roentgenogram failed to 
show It After the usual preliminary building up with fluid, glucose and a little blood, 
we went in and found no pyloric muscle at all A hair of your head would have repre- 
sented the constricting band encircling that pylorus to the extent that you could not 
get to it, the stomach and duodenum bulging over the constriction It was perfecth 
obvious tliat a Rammstedt operation could not be done, one could not reach the cicatricial 
band without opening the duodenum So I decided that the best thing to do vas a 
Horsley pyloroplasty One could feel the knife as it nicked this band but could not sec 
it even with the pylorus wide open There was no evidence \\ hates cr of a pyloric muscle 
The child made a good recovery, I am happy to say, and at the last report had gamed 
25 pounds since operation 

I had a typical case a couple of years ago m winch the Rammstedt operation was 
attempted and, unfortunately, as Doctor Mason just said, we are going to nick the 
duodenal mucosa m spite of all precautions, and I immediately converted from the 
Rammstedt to the Horsley procedure and had no cause to regret it, since the result 
was excellent 

Dr Roger G Doughty, Columbia, SCI have had the experience of getting into 
the duodenum, and in two instances we simply closed tlie pylorus and rolled over to a 
second avascular area and repeated the Rammstedt procedure at that point It seemed 
to work very nicely, and it is a simple thing to do 

I was much interested m what Doctor Rhodes said about adhesions Some years 
ago we reported a small group of cases of persistence of the anterior mesogastrium 
I think this IS a condition which has been confused witli p^ lone stenosis bj pediatricians 
There is one differentiating point, in pyloric stenosis thej do not %omit bile, in 
persistence of the anterior mesogastrium they vomit bile earh 

Dr Charles A Vance, Lexington, Ky (closing) This subject was so interesting 
to me that I spent too much time with these five papers In the wTitten paper I ha\e 
co\ered all the points brought out in discussion Doctor Hart sajs he uses a spreader 
for the pjloric wound, others have used forceps or scissors I saw one man operate 
who used too much force with Kelly forceps and spread the w'ound open from end-to-end 
into the stomach and duodenum After that I quit using spreaders and ha\ e used the back 
of the knife and get just as good results, and I ha\e not punctured into the duodenum 
and stomach I was very^ much interested m hearing about Doctor Dought\’s other 
incision I had not heard of it being done before and shall remember it and use it when it 
becomes necessarj 
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REPORT OF CASE 

Joseph D Collins, MD 

Portsmouth, Va 

Benign neoplasms of any kind are uncommon m the small intestine 
Rankin and NewelB® reported, in 1933, that they found only 35 cases in the 
files of the Mayo Clinic Morison,^® in 1941, stated that he had studied mate- 
rial from 13,139 patients and only 21 benign tumors of the small bowel were 
discovered Heurtaux,^ writing in the last years of the nineteenth century, 
could find but 29 authenticated cases in all previous medical literature Of the 
various types of small intestinal tumors the fibromata would appear to be 
among the rarest In Rankin and Newell’s series only six fibromata were 
found Morison found only one fibroma in his studies While Heurtaux’s 
list contains three fibromata, von Bruns,^ m his treatise on surger}’’, published 
at Stuttgart m 1913, notes that Heisig, reporting a case of fibroma of the 
small intestine upon which he had operated in 1897, had been able to find no 
similar instance in the literature 

It is difficult from the early reports to decide which of the fibromata 
reported were of neurogenic origin Twentieth century pathologists have 
differentiated neurofibroma fiom fibroma m general, but in earlier cases 
details are so often lacking that it is not always possible to identify the type 
of fibroma that is being described Ven' probably the growths which formerly 
were called “fibroma” would today be designated by both clinician and 
pathologist as “neurofibroma ” 

Intestinal neurofibromatosis was recognized and described some years 
before the beginning of the present centur)' In February, 1897, Albert 
Branca,^ an intern working in Pierre Marie’s clinic, published an account of 
one of Marie’s cases, including an elaborate pathologic study The patient, an 
old alcoholic, w^as admitted to the hospital, w ell advanced in pulmonary tuber- 
culosis The cutaneous surface w'as scattered over with typical lesions of von 
Recklinghausen’s disease At autopsy the characteristic nerve lesions appeared 
in many of the internal organs, including the intestines 

Branca concluded that although neurofibromata had previously been 
described only as appearing on the external body surface, precisely similar 
lesions might be produced m the intestines, given the proper conditions for 
proliferation A case clinically similar to Branca’s w'as reported by Leriche’ 
in 1911 The patient was tuberculous and manifestly suffering from von 
Recklinghausen’s disease, but was operated upon because he show'ed clinical 
symptoms of a growth at the pylorus The operation disclosed a “fibroma 
without nerve elements under going sarcomatous degeneration,” and the his- 

♦Read before the Southern Surgical Association, December 7-9, I943, New 
Orleans, La 
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tologic examination presented a picture similar to those later oflfered by 
twentieth century pathologists as “neurofibrosarcoma ” 

Since the lecogmtion of neurofibroma as a separate entity, there has been 
no uniformity of opinion as to the etiology and origin of these rare gro^\ths 
of the small intestine King,® m 1917, stated that it ^^as his belief that the 
fibrous tissue of the nerve sheath is the piobable site of origin, citing the 
cases reported by Leriche, Branca and Mane and Couvelaire ® All of these 
cases, however, were of generalized neuiofibiomatosis, with many intestinal 



Fig I — Sketch of operatne findings shoviing the tumor twisted on its pedicle causing 

a volvulus 


tumors, which can only be regarded as histologically identical with the cu- 
taneous neurofibromata, with which the patients weie known to be affected 
King adds that "an interesting point is that these tumors are frequently found 
in tuberculous subjects, also interesting is the fact that they are frequentl) 
associated wuth sarcoma ” 

The pathology of intestinal tumors arising in neive elements seems to 
have advanced no further, eithei in continental Europe or North America 
during the decade w^hich included the years of the first ^^^orId War A perusal 
of the literature of this period shows that there w'as much uncertainty and 
confusion in the classification of these neoplasms In France they were 
variously termed “plexifoim saicoma” (Robert), "malignant leiomjoma” 
(Goulhoud), "fusiform cell sarcoma” (Tedenat), “fibiosarcoma” (Bertrand 
of Montpelier), "fusiform sarcoma” (Goulhoud), “fuso-sarcoma” (Walther) 
and "angiosarcoma” (Champy and Burty) An equal variety of designations 
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IS to be found in American literature, and it may be added, an equal uncer- 
tainty in pathologic recognition 

The study of gliomata arising m vaiious parts of tlie nervous s) stein, 
especially m those of the viscera, presented by Lhermitte and Leroux" in 
1923, cast some light upon the histology and etiology of these little understood 
neoplasia They had been able to identify, m five cases, tumors situated m the 
wall of the digestive tiact, the structure of which appeared in all respects to be 
identical with that of grow'ths occurring in the peripheral ner\es and in the 
spinal nerve roots 'Four of these were at the pylorus or othei paits of the 
\Vall of the gastric cavity, but one was “in the ileocecal legion, and had devel- 
oped m the thickness of the wall of the cecum, the mucosa of tlie intestine 
being normal ” 



Tig 2 — Photograph sho^vlng gross appearance of the interior of the tumor 

In 1924, Gosset, Bertrand and Loewy® published a paper in w'hich they 
tabulated 66 cases of pedunculated tumors of the stomach, to which they added 
tw'o cases of their own The 66 cases had mostly been diagnosed as “malig- 
nant leiomyomas” or “sai comas ” They demonstrated by careful consideration 
of all pathologic material at their disposal (as described in the liteiature) tliat 
these growths were actually benign Only six w ere assigned origins in nci \ c 
tissue and designated as gliomas, fibrogliomas or schwannomas These neuro- 
genic tumors were described as follows 

“A t>pical growth of the kind under discussion (that is pqdicled tumors of the 
stomach) will prove under the microscope to have a structure identical with peripheral 
nerve tumors Whorls of tissue appearing like connective tissue prove to be composed of 
fusiform cells, anastomosis between these whorls being very frequent The structure of 
these whorls is verj dense, and the individual whorls are often isolated in a stroma of 
connective tissue This isolation of the whorls gives an appearance resembling cvhndroma, 
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which IS most often perceivable at the peripher}’- of the growth, close to areas where 
degeneration is in progress An appearance peculiarh characteristic of these growths is 
the nodule made up of cells in palisade formation, w'hich is seen only m peripheral gliomas 
Polyc3'stic degeneration, at first limited to the protoplasmic zone near one of the nuclear 
poles of the individual cells, but later on forming large indn idual cj'sts, can be made out 
scattered through the entire structure of the growth The elements derning from the 
neurilemma (sheath of Schwann) do not proliferate by mitosis, but cleave longitudmallj , 
so as to form a nodule with nuclei in line wnth the same axis Because myxomatous degen- 
eration IS quite common, the sw'elling of the cell protoplasm, turning the cells into 
vesicles, so changes the appearance as viewed in the microscopic sections, that the growth 
is often mistaken for a connective tissue tumor, and its origin m the ner\e sheath is wholh 
obscured ” 

These authors also cited a communication made by Paul Picquet, m 1922, 
to the Societe de Chirurgie, which was an anatomicochnical study of a case 



Fic 3 — Photomicrograph (low power) showing o\al shape o£ cells with frequent 
palisade arrangement of the nuclei 

of pedicled “exogastne’’ tumor The histologic examination shotved the grow th 
to be of nervous origin, “analogous to the visceial tumors seen 111 von Reck- 
linghausen’s disease ” 

In 1932, appeared Masson’s^'^ monogiaph, Experimental and Spontaneous 
Schw'annomas (Peripheial Gliomas), “addressed to that minority of patholo- 
gists w'ho still lefuse to admit that the fundamental constituent of the encapsu- 
lated tumors of the peripheral nen’^es is the sclnvannian synctium, a neurecto- 
dermal structuie and not the mesodermal fibi oblast ” This did much to clarify 
the entire subject of tumors arising in the nerve sheaths, and to permit recog- 
nition of the benign nature of the majorit}' of those growths when they 
appeared infrequently m the digestive tract But Masson’s opinion was not 
universally accepted Four 3 ears later w e find tw 0 French pathologists, Leveuf 
and Godard,^*’ writing of “cavitar) sarcomata of the small intestine in clnl- 
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dren,” and discussing, in particular, the pedicled vaiiety, remarking “These 
pedicled tumors are not true sarcomas, in the majority of cases they should 
not only be exempted from that classification, but should rather be definitely 
classed as neurofibromata ” 

Visceral neurofibromata may occur as a solitary growth or they maj appear 
as multiple tumors Ewing"' states that they may be found anywhere in the 
intestinal tract “from the lips to the anus ” The importance of establishing 
the true nature of these grow'ths needs no emphasis Although they maj 
undergo malignant degeneration, they are no doubt piimarily benign, and 
should be treated as such 



Tig 4 — Photomicrograph (high power) of Figure 3 showing details of cell 

arrangement 

From a review of the more recent literature, it is evident that there is still 
a difference of opinion as to the classification and histogenesis of these tumors 
They have been desciibed under manj^ different names “Neurinoma” and 
“schwannoma” appear most frequently in foreign reports They have also 
been designated as peripheral glioma, fibioblastoma, neurilemoma, perineural 
fibroblastoma and neurogenic fibiome, depending upon the opinion of the 
wwiter as to the structure or origin of the growth described According to 
Ewing “a satisfactory classification of these tumors is difficult, owung to the 
complex structure of the nerve trunks, the uncertainty of the source of the 
supporting cells which accompany nerve fibers such as the cells of the sheath 
of Schwann, the neurilemma, the endoneurium and the lymph sheaths of nerve 
trunks, all of w'hich participate in tumor grow'th ” 

On account of the confusion in terminolog)' it has been extremely difficult 
to make an accurate estimate of the number of cases that have been reported 
This has been particularly true in the preceding decade How’ever, I have been 
able to collect i8 cases that have been operated upon since 1929 From a study 
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Table I 


ANALISIS or 18 C\SES OF NEUROFIBROMA OF THE SMALL INTESTINE REPORTED SINCE 1929 





Principal Signs and 

Path 


Authors 

Sex 

Age 

Symptoms 

Report 

Operation and results 

Dudley (1930)® 

F 

49 

Abdominal pain 

Benign 

Resection — Recov er> 

Picard (1932)'^ 

F 

54 

Intestinal obstruction 

Benign 

Resection — Recov erj 

Konig (1932)1® 

F 

40 

Hemorrhage, acute 
peritonitis Tumor felt 
per vagina 

Benign 

Resection — Recov ery 

Denecke (1932)i® 

F 

S3 

Abdominal pain and 
palpable tumor 

Malignant 

Exploratory Celiot- 
omy Death within 
lOdavs 

Lemonmer &. Peycelon (1933)i® 

M 

42 

Intestinal hemorrhage 

Benign 

Resection Death from 
shock 

Nordlander (1933)11 

M 

73 

Intestinal hemorrhage 

Malignant 

Resection Death sev 
era! hours later 

Baumeister (1934)i^ 

F 

59 

Symptoms of acute 
appendicitis 

Benign 

Resection — Recov eri 

Borras &. Benito (1936) i® 

F 

54 

Abdominal pain and 
palpable tumor 

Benign 

Resect ion — Recoverj 

Arnvig (1937)®“ 

M 

47 

Intestinal hemorrhage — 
palpable tumor 

Benign 

Resection — Recov cr> 

Bergendal &. Sjo\ all (1937)®i 

M 

29 

Acute peritonitis 

Malignant 

Resection — Death 
from recurrence 4 yrs 
later 

Graffm (1939)” 

F 

51 

Intestinal obstruction 

Benign 

Resection — Recov ery 

Babbini & Tettamanti (1939)®® 

M 

59 

Abdominal pain and 
palpable tumor 

Benign 

Resection — Recov cry 

Mouchet 8i Samam (1939)®® 

F 

73 

Abdominal pain 

Benign 

Resection — Recov cry 

Miller 8. Frank (1939)®! 

r 

72 

Abdominal swelling and 
distress 

Malignant 

Excision — Recovery 

6 mos after operation 
without complaint 

Miller & Frank (1939;®! 

M 

47 

Loss of weight and ab- 
dominal discomfort 

Malignant 

Resection Death 3 

mos later 

Bonniot (1939)®® 

M 

64 

Abdominal pain and 
palpable tumor 

Malignant 

Resection Death from 
recurrence 

Cobllas 8^ Masciottra (1940)®® 

F 

46 

Palpable tumor 

Benign 

Resection — Recov erv 

Schousboe (1941)®® 

F 

51 

Symptoms of acute 
appendicitis 

Benign 

Resection — Recovery 


of the pathologic report of these cases, 12 weie found to be benign and six 
were malignant All of these cases, with the exception of one, were of the 
solitary type 

There is no uniformity in the clinical details furnished by those who ha^ e 
reported these cases of intestinal neurofibi omata The growths had in all 
probability existed for a long time without producing any symptoms whatso- 
ever The youngest patient was 29 , the oldest 73 , the average age being 53 5 
There were seven males and 1 1 females Some of the patients gave a histor}’^ 
of gastro-mtestmal disturbances which may well have been due to the presence 
of the tumor, but none of these manifestations could be considered pathogno- 
monic In some of the cases cited there ^^as a personal or familial history of 
von Recklinghausen's disease, but this did not occur often enough to establish 
any positive pathologic background upon which a characteristic clinical picture 
could be projected Abdominal pain and palpable tumor A\ere the most fre- 
quent complaint, the former being present in eight patients and the latter in 
seven Appendicitis would appear to ha\e been the preoperative diagnosis in 
t\\ 0 of the cases In four cases exploration \\ as performed on account of intes- 
tinal hemorrhages Intestinal obstruction occurred in three cases, including 
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my own In several instances peritonitis was evident when the patient came 
under examination, but its cause was determined only after the abdomen had 
been opened Perforation of the bowel took place m several cases where the 
tumor had become necrotic, or had attained so great a size as to cause pressure 
atrophy or necrosis in some adjacent structure 

Case Report — P L, colored, male, age 65, was admitted to the hospital, Januan 
8, I939i complaining of pain m the lower abdomen of 48 hours duration The pain 
was colicky in character and had grown progressively more severe Purgatives had 
been given, but the patient stated he had been unable to retain them There had been 
fair results from several enemata, but no relief from the pain Twenty-four hours 
before admission he had begun to vomit, and had been able to retain nothing thereafter 
The patient’s health had been fairly good evcept for an occasional gastro-intestinal 
upset He had, however, noticed a mass in his lower abdomen which nad been present 
for about a year As it was not painful he had ignored its presence 

Physical Exavumhon — The patient was a somewhat emaciated colored man, weigh- 
ing about 13s lbs, and who appeared older than his stated age His knees were drawn 
up against his greatly distended and tympanitic abdomen, and he appeared to be in 
intense pain Despite distention, the mass could easily be palpated in the middle line 
Roentgenologic examination, after the administration of a barium enema, revealed no 
abnormality in the colon or sigmoid Except for many defective teeth, his head, chest 
and extremities were negative Blood pressure 120/80, temperature 986° F , pulse 90, 
respirations 30, R B C 4,320,000, W B C 12,150, hemoglobin 88 per cent, polj- 
morphonuclears 83 per cent, lymphocytes 17 per cent Uranalysis was negative saie 
for a trace of albumin Kahn and Wassermann tests were negative Picopcrativc 
Diagnosis Acute intestinal obstruction, complicating an intra-abdominal tumor of 
unknown character 

Operation — A lower midline incision exposed a solid tumor, ovoid in shape, 
the size of a small grapefruit, attached to the periphery of the small intestine in the 
region of the lower ileum by a pedicle 2 cm m length The growth arose from the 
bowel wall and was entirely outside the intestine, not encroaching upon the lumen in 
any way It was not adherent to any structure, but was lying entirely free in the 
abdominal cavity By twisting on its pedicle, which was about i cm in diameter, the 
tumor had so rotated the section of intestine to which it was attached as to bring 
about a volvulus (Fig l) Though the entire loop of intestine was enormously distended, 
no circulatory damage had occurred The pedicle was clamped, cut and ligated, and tlie 
tumor was removed This released the volvulus and permitted the fecal current to 
resume its flow The abdomen was closed without drainage, and recovery w'as prompt 
Pathologic Examination —Gross Dr Arnold F Strauss The tumor measures 
12 x 75 x 6 cm, weighs 342 Gm , has a well preserved capsule, showing on one side 
a smaller node about the size of a walnut Consistency of tissue is about that of liver, 
the cut surface being unstructured, of a pink and grayish-white color, one pole being 
of a darker pink, with a dark red margin (Fig 2) 

Mtcioscopic The section shows fascicles of fibers with rod-shaped or slightlj 
oval nuclei, which tend to palisade structure (Figs 3 and 4) Upon cross-section the 
protoplasm of the fibers is often slightly fibrillary or foamy Extensive areas are edematous, 
with regions of hemorrhages, round cell infiltration and occasional leukocytes Many capil- 
laries are present, some vessels being much dilated and showing thrombosis von 
Gieson’s staining reveals a very few fine collagen fibers which often surround the 
fascicles Pathologic Diagnosis Neurofibroma of the small intestine This diagnosis 
IS based on the palisade structure of the nuclei, together with their oval shape, and upon 
the scarcity of collagen fibers, as demonstrated by Masson, Gosset, and others 
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lumber”*’ NEUROFIBROMA OF INTESTINE 

The difficulties of compaiing my own case wnth those pie\iousl) repoited 
will be evident to ainone wdio has fannhan/ed himself wnth the literatnie 
wdndi my necessanly incomplete leview' has shown to be highl}'’ contio- 
versial and mconclusne Theie is agieement, howevei, upon certain mam 
points, as, for example, the structure of the nerve trunk from which the 
growths under discussion take then origin This trunk is made of a ‘x ones — 
that IS nerve cell processes — wdnch aie enclosed in a sheatli, the nenulemma 
or sheath of Schw^ann The axones sometimes (but not ahvays) hace a m}ehn 
coating as w^ell, but aie legularly surrounded by a netw^ork of extremely 
delicate connective tissue — the endoneiomnt The small bundles of ner\e 
fibeis wdnch the endoneurium suppoits assume an arrangement of strands 
or funiculi about wdiich is anothei connective tissue covering — tbe pe) mew iwn 
Surrounding and supporting all the stiuctures of the nerve trunk is a con- 
nective tissue -envelope or sheath — the epinemmin Thus, it appears possible 
for new^ growths to arise from either of twm structures — the neurilemma itself 
or the connective tissue wdnch surrounds it Embryologists are m agreement 
as to the process by wdiicli these neive elements develop during fetal life 
The neurilemma or sheath of Schw^ann, as well as the nerve cell piocess, 
aie of epithelial origin, wdnle the connective tissue, the epineunum, peimeunum 
and endoneurium aie derived from the mesoderm But from this point we 
find no agreement as to just how or wdiy the growths w^e aie now' considering 
make themselves manifest in the nerve tissues Masson, as w'e have already 
seen, believes that the cells of the neutilemma aie the paient tissues While 
this explanation is perhaps the most logical ofteied for any single point of 
origin, to take a more conseivative position and admit the possibility of then 
giow'ing not only from the sheath of Schw'ann, but also from the connective 
tissue, makes foi a simpler and more W'Oikable hypothesis 

Fiom the most generally recognized pathologic description, neuiofibro- 
mata as they appear in the small intestine are regularly benign, though 
they occasionally manifest a low' degiee of malignancy The mass is 
encapsulated and frequently pedunculated, and most of the specimens are 
ovoid or spherical If much connective tissue stroma is present the growth 
W'lll be hard, and, in general, it may be stated that the firmer and harder 
the mass the more benign is its character Those w'hich resemble brain 
tissue in coloi and consistency are liable to be malignant, and though nearly 
all grow'ths show' some cavities, the benign ones are more firm and solid 
than those giving evidence of malignancy upon microscopic examination 
Under the microscope the cells appear in whorls or moie commonl)' in 
bundles which interlace, with a ven frequent palisade arrangement W'hicli 
iMasson, and those of his school of opinion regard as the distinctn e appearance 
peculiar to growths coming undei the classification “neurofibroma ” The cells 
are stellate and elongated, w'hile m ccitain spots they will be plainly polygonal 
Because the walls of tbe abundant blood lessels are extremel) thin, i uptime is 
almost regularly cMdenced by extensive hemonhagic areas, some of the 
ca\ itics W'hich aie lined with endothelium appearing to be filled to oierflowmg 
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with blood, which may also have infiltrated into the surrounding connective 
tissue stroma Miller and Frank^^ make the interesting observation that as 
motor paralysis seldom occurs as an accompaniment to these particular nerve 
tumors It would indicate that they arise only on sensory nerves, so “if this 
reasoning is conect it may explain the infrequency of neurofibromata in the 
gastro-intestinal tract, since its sensoiy nerve supply is meager” Because 
of Its great raiity and protean clinical manifestations this particular neoplasm 
will no doubt continue to vex diagnosticians whenever it occurs The ques- 
tion of classification has more than academic significance, as it bears largely 
upon the foim of treatment to be adopted Benign growths may be removed 
by simple lesection, oi, as m my own case merel}’^ b}' severing the tumor’s 
attachment to the bowel Even those of large size w^hich have induced 
pressuie necrosis can be handled without wide resection or elaborate pre- 
cautions against recurrences winch e\en a suspicion of malignancy entails 


SUMMARY 

1 All benign tumors of the small intestine aie lare 

2 Neurofibromata of the small intestine weie first reported at the end 
of the nineteenth centuiy but the existence of neurofibromata in subjects not 
affected wath generalized neurofibromatosis was not recognized until recently 

3 Exact pathologic classification of these new grow^ths has yet to be 
established 

4 The pathologic diagnosis is based upon the palisade structure of the 
cell nuclei, the oval shape of the cells, and the scarcity of collagen fibers 

5 Eighteen cases which have been reported since 1929 have been 
analyzed 

6 One additional case is reported and described 

7 The importance ot differentiation betw een benign and malignant growths 
of similai structure is emphasized, because of the ease with which benign 
growths may be surgically tieated in contrast to the difficulties and dangers 
inheient in handling any type of malignant neoplasia 
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REPORT OP TWO CASES 
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ClIAHLESTOK, S C 

I ROM Tlir DEPARTMENT 01 SURGCRT MFDICAL COLLECr OE THE STATE OE SOUTH CAROLIN \ CHARLESTON, S C 

The purpose of this paper is to discuss briefly massive resection of the 
small intestine and to report two cases, one of which survived the resection 
of 260 cm of small intestine, with 31 cm of sigmoid colon, and two subseq^uent 
major operations for reestablishing the continuity of the large intestine, who, 
finally, regained an excellent state of health , and the other case who survived 
the resection of 354 cm of small intestine, with 40 cm of sigmoid colon, but 
pursued a generally downhill course, and died four months later of nutritional 
disturbances and postoperative complications 

Massive resection of the small intestine is of interest both from the 
immediate survival of a critically ill patient from an extensive emergency 
operation with not infrequently, secondary operations for establishing intestinal 
continuity, and later from the standpoint of nutritional disturbances following 
the loss of a large section of the bowel The term is applied to those cases in 
which 200 cm , or more, of small intestine have been resected This is gen- 
erally estimated at one third the total length, though there must be con- 
siderable variation with individuals, and in children it is relatively a greater 
proportion of the whole The most complete review is that of Haymond,^ in 
1935, in which he analyzed a series of 257 carefully selected cases In 
this series the mortality was 33 per cent, but this is considered as unduly 
low due to the greater tendency to report the successful cases In some 
cases a portion of sigmoid colon is involved and requires resection This 
adds greatly to the operative risk but has no significant bearing upon the 
nutritional status In this group the mortality is highest, being 65 per cent 
The two cases herewith reported are of this type Volvulus is the most 
common condition necessitating such an extensive resection Among others 
are strangulated hernia, mesenteric thrombosis, adhesions and abdominal 
injuries 

Besides the length of the intestine resected, the immediate outcome is 
determined by the disease condition whidi necessitates the resection and 
the general health of the patient While there appear to be some exceptions, 
the nutritional status is definitely affected by the relative amount of bowel 
removed Discounting the operative risk and postoperative complications 
a patient may be expected to regain a normal nutntional status following the 
removal of 33 per cen t of the small intestine Fifty per cent is given as the 

*Read before the Southern Surgical Association, New Orleans, La, Decem- 
ber 7 - 9 , 1943 
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upper limit which may be borne, with a possibly satisfactoiy outcome A 
loss greater than this is almost invariably followed by serious nutritional dis- 
turbances of varying degree 

Inadequate compensatory changes following massive resection of the 
small intestine result in loss of weight, anemia and diarrhea, and at times, 
edema There is excessive loss of fat and protein in the stools The blood 
calcium and serum proteins are low In a remarkable case reported by 
West, et in which only three feet of jejunum remained, theie was 

noted at a subsequent operation considerable dilatation and hypei trophy of 
the remaining bowel Extensive metabolic studies led to the conclusions that 
carbohydrate is well assimilated, protein less well, and fat only poorly The 
large amount of fatty acid in the stool apparently carries with it calcium in 
the form of calcium soap, leading to a negative balance of this mineral 
Their patient did best on a high carbohydrate, adequate protein, low fat diet 
vith additional calcium and vitamin D Obseivations of otheis are along 
the same lines ^ 


CASE REPORTS 

Case I — Hosp No Ri 10430-4511 W A, Negro, male, age 31, was admitted 
to the Roper Hospital May 7, 1940, at 10 30 am, complaining of seveie pam in the 
abdomen, which had begun in the epigastrium at 5 am Theie was vomiting at the 
onset but none subsequently The pain was rhythmic in character and varied in seventy, 
but was always present in some degree His general health had been good and there 
was no history of indigestion or of any previous attack He was well-developed, well- 
nourished, and had an ashen grey complexion He was obviously acutely and critically 
ill He was writhing with pain Temperature 96° F , pulse 70, and B P 120/80 His 
abdomen was moderately distended and tympanitic There was a general tenderness 
and rigidity There was no visible or audible peristalsis Rectal examination revealed 
some fullness in the rectovesical pouch W B C I 5 , 500 > with 91 per cent polymorpho- 
nuclear cells A specimen of urine could not be obtained Roentgenologic examination 
revealed some fluid levels in the small intestine and gaseous distention of the large bowel 
up to the splenic flexure CUmcal Diagnosis — Intestinal obstruction, with strangulation 

Operation — 5 p m Spinal anesthesia with pontocaine 20 mg was given A few minutes 
alter the subarachnoid injection the patient had generalized severe convulsions, respirat on 
ceased, and the pulse became imperceptible He reacted somewhat to artificial respiration, 
inhalation of oxygen and carbon dioxide, and injections of coramme and ephedrme, though 
he remained in shock throughout the operation A right paramedian incision was made 
All of the small intestine in view was of a dark, blue color, likewise its mesenteij 
The gangrenous portion was resected with its mesentery A section of the gangrenous 
large bowel was twisted with the small intestine m such a manner that it had to be 
divided before it could be sufficiently mobilized to permit of resection An end-to-end 
open anastomosis was made between the proximal end of the small intestine and the 
distal end, which was 6 cm from the cecum A Witzel enterostomy was made proximal 
to the anastomosis, bringing the tube out through a stab wound on the right The 
appendix w'as removed The distal end of the large bowel would not reach the abdominal 
wall so It was closed bv' inversion and dropped into the pelvis The proximal end of the 
large bowel was brought out thioughk stab wound to the left of the umbilicus to act 
as a colostomy The incision was closijd with catgut for the peritoneum and fine alloy 
steel wire for the aponeurosis The operation took one hour and forty-seven minutes 
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The patient was returned to the ward m fair condition The 
specimen removed, as measured 15 hours later, consisted 
of 260 cm of gangrenous small intestine, with its mesenterj, 
and two segments of gangrenous colon, measuring 19 and 
12 5 cm , respectively The appendix had a thick serosa and 
a scarred wall 

Postoperatively the patient was given continuous stom- 
ach suction and lavage through a Wangensteen tube Sodium 
sulfapyndine was administered intravenously The abdo- 
men remained flat and the convalescence was remarkably 
smooth On May 10 the enterostomy began discharging 
freely, and on May 13 the colostomy did likewise The 
enterostomy spontaneously closed following removal of the 
tube on May 17 On May 20 there was noted some purulent 
discharge and slough at the upper end of the incision On 
June 19 roentgenologic examination with a barium enema 
levealed the distal end of the colon to be 20 cm from the 
anal orifice 

On June 25, under spinal anesthesia, in preparation for 
anastomosing the ends of the sigmoid colon, numerous dense 
adhesions were severed fiom around the proximal end, and 
a double barrel transverse colostomy was made On July i6, 
under spinal anesthesia, through a low left rectus incision 
dense adhesions were freed, and with difficulty the ends of 
the colon were mobilired for anastomosis This was ac- 
complished by attaching a' stout ligature to the proximal 
end and telescoping it into the distal segment by a forceps 
passed through the anal orifice No other method of 
anastomosis was possible due to the fixation and induration ot the distal end, which had to 
be split to permit passage of the proximal end Following this operation there were 
several brief periods of diarrhea, which were readily controlled by dietary regimen 

Until August 15, a period of one month, when dye instilled into the distal loop 
appeared at the anal orifice, there was complete obstruction at the site of anastomosis 
Later a Levine tube was passed from above, and subsequently dilatation was effected 
by passing bougies from below From October i to November 17, the colostomy 
spur was crushed m stages On November 22, the colostomy was closed under local 
anesthesia On November 24, four months after the anastomosis, there was a bowel move- 
ment by the rectum On November 30 the patient was discharged from the hospital 
His general condition was good He was eating the ward diet He was passing several 
poorly-formed stools a day The abdominal incisions were firmly healed Laboratory 
examinations were as follows WBC 8,075, Hb 105 Gm Urine Albumin one 
plus, blood serum protein 820 Gm— albumin 4 7 Gm— globulin 343 Gm— chlorides 
495 mg— blood Wassermann— positive —Stools Yellow and putty-like, muscle poorly 
digested 

On December 29, 1941, he returned to the hospital for observation at our request 
He had been enjoying good health and working at his former occupation as a laborer 
m a fertilizer factory He paid no particular attention to diet He preferred carbo- 
hydrates and proteins, but ate fat without ill effect He had no digestive disturbance 
or abdominal pain His weight was 138 lbs , a very good average for him He had 
one bowel movement a day Roentgenologic examination revealed no abnormality other 
than a shortening of the small intestine and a correspondingly short emptying time 
Examination of the urine was negative WBC was 7,700, hemoglobin 12 Gm 
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Blood sugar 8i mg — calcium 12 mg — ^phosphorous 825 mg — total serum proteins 825 
Gm , albumin 4 3 Gm , and globulin 3 9 Gm The stools were yellow and mushy 

He was last examined on October 10, 1943 He was working as a laborer for a 
railroad His general health was good He was having two or three bowel movements 
a day He paid no attention to dietary restrictions The stools were well-formed and 
normal microscopically Blood calcium 10 mg, — phosphorus 35 mg, — total serum 
protein 761 Gra , — albumin 488 Gm , — globulin 273 Gm , and hemoglobin 12 Gm per 
100 cc 

Case 2 — (Reported by courtesy of Dr Frederick E Kredel) (Hosp No R8382) 

J S , Negro, male, age 56, was admitted to the Roper Hospital at ii am May 16, 1942, 
complaining of abdominal pain He had been awakened at i a m by a sudden, sharp 
pain m the region of the umbilicus The pain became steady but varied in intensity m 
rhythm, each cycle lasting 15 minutes He had vomited continually since the onset He 
had no passage by rectum He had been losing weight the past few months and had 
noticed an increasing tendency to constipation He appeared acutely ill and had an 
anxious expression Pulse 70, temperature 974° F, — B P 60/40 The abdomen was 
considerably distended and tympanitic, no bowel pattern was visible Rectal examination 
was negative In view of a questionable pericardial friction rub, an electrocardiogram 
was made It showed changes best explained by anoxemia incident to peripheral circu- 
latory collapse W B C 15,400, with 88 per cent polymorphonuclear cells Climcal 
Diagnosis Intestinal obstruction from mesenteric thrombosis For the purpose of 
investigating the cardiac condition and of treating the shock, operation was deferred 
until 10 p m 

Opeiation — Under nitrous oxide-oxygen-ether vapor anesthesia, a left lower 
paramedian incision was made Two quarts of foul-smelling bloody fluid was aspirated 
All but the proximal seven feet of small intestine and the terminal ileum was gangrenous, 
also two feet of sigmoid The condition was apparently due to a volvulus The gan- 
grenous bowel was resected A side-to-side anastomosis of the small intestine was made 
The distal end was closed and a tube was inserted through the proximal end to act as 
an enterostomy The ends of the large bowel weie sutured side-by-side and brought 
out as a double barrel colostomy Eight grams of sulfanilamide powder were sprinkled 
in the abdominal cavity The wound was closed with chromic catgut and through-and- 
through silkworm gut sutures The operation lasted one hour and eighteen minutes 
At the end, the condition of the patient was very poor 

The specimen removed at operation consisted of 354 cm of gangrenous small intestine, 
and 40 cm of large intestine, with vascular engorgement, hemorrhage and edema 

For several days the general condition of the patient was very poor He was dis- 
oriented, excited and resistive His abdomen remained scaphoid The ileostomy tube 
drained freely On May 24 a crushing clamp was applied to the colostomy spur On 
May 25 the enterostomy tube was removed On June 4 it was noted that there was 
profuse discharge through the fistula at the ileostomy site The general course was 
downhill For the next six weeks the intestinal drainage was profuse and caused excoria- 
tion of the surrounding skin The patient was oriented but persisted in being resistive 
and uncooperative On August 6 the fistula was much smaller and the patient was 
discharged to the Out-patient Department He was eating well but his state of nutrition 
was poor He had four or five soft, yellow, foamy bowel movements a day Total 
serum protein was 699 Gm , — serum albumin 491 Gm , — serum globulin 208 Gm , — 
chlorides 539 mg , — ^urea nitrogen 16 mg , — ^blood Wasserinann positive W B C 7,600, 
polymorphonuclear cells 66 per cent Hb 8 5 Gm Urine Albumin three plus, W B C 
15, R B C 3 per h pf 

On September 4, 1942, he was again admitted to the hospital with a diagnosis of 
intestinal obstruction He had noticed increasing abdominal distention during the past 
week, though his bowels continued to move and the intestinal fistula continued to drain 
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He was irritable, emaciated and anemic, but in no acute distress The abdomen was 
drum-tight He did not improve under treatment by continuous stomach suction The 
blood chemistry findings were the same as on discharge August 6 On September n, 
under spinal anesthesia, operation was performed for the purpose of relieving the 
obstruction and closing the fistula A right rectus incision was made m line with the 
fistula About five liters of ascitic fluid was found The intestines were edematous 
but not discolored or much distended The terminal ileum was kinked by dense adhesions 
The fistulous tract was complicated involving the colostomy and terminal ileum After 
considerable dissection the openings in the intestines were closed On September 12 
distention reappeared The patient developed peritonitis, and died September 15, 1942 

Comment — Case i is of interest from the standpoint of the patient’s 
regaining good health following the resection of approximately 40 per cent 
of the small intestine, with a section of sigmoid colon, and two subsequent 
major operations for reestablishing intestinal continuity No hernia resulted, 
though three longitudinal incisions were made in a contaminated field This 
IS partly attributed to the use of alloy steel wire The telescoping anastomosis 
of the rectosigmoid resulted in stricture formation, which was dilated only 
with difficulty but showed no tendency to recur Examination three years 
later indicated that he had regained a state of normal health 

In Case 2 the patient survived removal of approximately 53 per cent of 
the small intestinal and a section of large bowel Though he lived for four 
months his course was generally downhill His nutritional disturbance i\as 
increased by a small intestinal fistula which drained more or less profusely 
for six weeks after operation, but it did not improve following diminution 
of the drainage Edema appeared early That the blood serum proteins •were 
not lower is probably accounted for by the state of dehydration The nutri- 
tional changes were those to be expected The development of partial intestinal 
obstruction necessitated operation four months later Of particular interest 
was the finding of a large amount of ascitic fluid and edema of the intestines 

SUMMARY 

1 The subject of massive resection of the small intestine has been reviewed 

2 Two cases are reported, one regained a normal state of health, the 
other died of nutritional disturbances and postoperative complications after 
four months 
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Simple ulcer or the cecum, a lesion not associated with other 
recognized infections noi tumefactions of the large bow^el, is usually found 
near the ileocecal valve on the mesial side of the cecum and has a marked 
tendency to perforate and to cause extensive scarring and conti action While 
so-called "simple” ulcers of the colon w^eie first described by Ciuveilhier a 
century ago, the condition is still rarely reported still presents a clinical 
picture so confusing that no case has evei been clearly differentiated from 
other lesions of the ileocecal coil before celiotomy or autopsy, and is still 
completely obscure as to its etiolog}’’ 

The first collected report of nonspecific colonic ulcers w^as made m 1902 
by Quenu and Duval, who reviewed 27 cases, including in their senes lesions 
from all portions of the large bowel Barron’s collection of 53 cases, 
presented m 1928, also attempted the con elation of ulcers fiom this com- 
prehensive field In each of these reports, cecal lesions far outnumbered 
those m other portions of the bowel , moreover, the cecal cases, when analyzed 
by the reader, suggest a definite clinical entity more clearly than the ulcers 
found m the left colon, since we now understand that ulcerative colitis, 
amebiasis, diverticulitis and other disease processes partial to the left 
colon could have been responsible for the lesions found there 

It is perhaps for this reason that recent surgical literature reveals a 
distinct tendency to segregate the single, nonspecific, penetrating ulcer of 
the right colon as more nearly answ'enng the essential criteria for a patho- 
logic entity 

Males of middle age are more prone to this condition, although it has 
been encountered in both sexes and in individuals from 17 to 80 years old 
The symptoms of the disease are so variable and pathognomonic signs so 
lacking that continued difficulty in specific diagnosis is understandable, but 
It IS fortunate that the clinical manifestations which are present clearly demand 
surgical intervention, as no medically treated individual has survived 

In the acute form, where perforation has occurred or is imminent, the 
symptoms aie apparently indistinguishable from those of appendicitis, in 
fact, Barlow states that in 68 per cent of those cases in wdnch diagnosis has 
been attempted, the abdomen has been explored under that misconception 
Dickenson, wdio encountered at long inten^als three individuals wuth cecal 
ulcer, stated that he operated upon each in turn w'lth the preoperative 
diagnosis of appendicitis Excision and suture of the ulcer, or suture alone 
has been used successfully b} Cameron Barlow Hairison and others when 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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the ulcer evidenced recent perforation without tumefaction of the bowel, 
but when drainage alone was relied upon the outcome has invariably been fatal 
When the perforative process is slow, the associated fibroplastic reaction 
gradually produces extensive tumefaction of the cecum, ascending colon 
and even the nearby ileum, and when the omentum attaches itself to the 
ulcer bed a similarity to neoplasm becomes even more marked In this 
chronic latent stage constipation is a common symptom, vague abdominal 
pain, low-grade fever, slight tenderness over the mass m the right lower 
quadrant and, more rarely, intestinal bleeding may be encountered Since 
the ileocecal coil is the location of the great majority of those inflammatory 
coiiditions of the abdomen which require surgical treatment, as W'ell as the 
site of one-fourth of colonic cancers, it is evident that a variety of pathologic 
lesions can present signs and symptoms similai to those of chionic simple 
ulcer of the cecum 

Periappendicitis may of course give rise to the firm, wmody pseudotumor 
described by Walters and Synhorst as “ligneous” infection of the cecum 
Hypertrophic tuberculosis of the cecum, frequently a primary lesion and 
causing mild local tenderness, discomfort, indigestion and occasional bleeding 
from the bow'el, not only produce a similar mass but presents the same roent- 
genologic picture of constriction, as the process is associated with excessive 
fibrosis and consequent thickening of the bow'el w'all The chronic granulo- 
matous disease, regional ileitis, begins by preference at the ileocecal valve and 
extends upw^aid along the terminal ileum, but direct extension to the cecum 
may occur In the chronic form a palpable mass is present, consisting of 
soggy, edematous, adherent bow'el and omentum Diarrhea, fever, extreme 
chromcity and a tendency to occur in younger individuals should, of course, 
differentiate this lesion from ulcer Cecal cancer is frequently palpable 
although, m theory, the absence of pain and fever and the presence of anemia 
should aid m its differentiation The roentgenologic examination is not 
always helpful, how^ever, as a malignant cecal tumor not infrequently produces 
a constricting defect 

A review'^ of the chronic or latent cases reported discloses that cancer has 
been the most common preoperative or postoperative diagnosis and that 
resection of the right colon has usually been considered advisable 

My owm observation of this disease includes tw’-o cases, both seen in 
the latent phase 


CASE REPORTS 

Case I — C H H , white, male, age 68, was transferred to the Proctologic Service 
of the City-County Hospital, February 2, 194X, w-ith the chief complaint of indefinite 
pam in the right lower quadrant for 18 months The discomfort had been much more 
severe for three months, and periodic attacks associated with abdominal cramps during 
that time had been relieved by vomiting No blood had been seen in the stool, and 
there had been little temperature elevation, but the patient had observed an increase 
m constipation 

Examination disclosed a firm, movable, palpable tumor in the right lower quadrant, 
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with no rigidity, no fever, slight leukocj tosis, and no anemia A colon roentgenogram 
was done (Fig i), and the following observations made “Marked deformity of the 
cecum, chiefly narrowing near the ileocecal valve, movable tumor in this area, spasm 
apparently associated with the tumor Impression Organic constnctne lesion of the 
cecum Neoplasm considered first, hyperplastic tuberculosis second, and specific inflam- 
matory process third ” 



Fig I — Case i Radiograph showing spasm and constriction ot 
ascending colon and cecum 

On February 12, IQ41, the abdomen was explored, with the preoperative diagnosis 
"cancer of the cecum ” A sausage-shaped tumor was found , no change in the liver 
nor abdominal nodes was noted An ileocolostomy was done \ rise in temperature 
occurred after this procedure, but subsided On Februarj 26, with the diagnosis 
“tumor” of the cecum, the right colon was resected Grossly, a dimpled area was noted 
near the ileocecal valve, together wuth marked constriction of the cecum and a portion 
of the ascending colon The tissue report was as follow's “The cecal mass measured 
II X 7 X 6 cm In one area a definite constriction w-as seen, the mucosa w'as ulcerated 
and the bowel w'all thickened A portion of the wall on the medial side was deeply 
necrotic Microscopic findings Ulceration of the mucosa w’hich was infiltrated wuth 
bmphoid and plasma cells In the center the ulceration was deeper, at the periphery, 
marked fibrosis was observed No neoplastic nor specific changes were seen imptesswn 
Chronic, nonmalignant, nonspecific solitarj’ ulcer of the cecum ” 

The patient died ten da>s following his second operation from peritonitis induced 
bv leakage of the intestinal suture line A,n autopsv disclosed that, other than the 
peritonitis, no lesion of the intestinal tract nor abdomen was present 
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The condition was encounteied by us again in Decembei, 1942, the 
patient, again, being an elderly individual with a subacute hyperplastic 
lesion, which had apparently paitially perforated three weeks before entr) 
into the hospital 

Case 2 — S W, white, female, age 65, married, was first examined on December, 
1942 She stated that she had noted for some months mild indigestion with flatulence, 
but that for three weeks a cramping pam had been present in the abdomen, especially 
m the right lower quadrant, associated with slight nausea The bowel habit was 



Fig 2 — Case 2 Radiograph showing constriction of cecum 
Efforts to fill this portion of the bowel with barium were 
unsuccessful 


unchanged, there was an increase in the leukocjte count but the red cell count Mas 
normal A mass was palpated 111 the right side A roentgenogram demonstrated a 
filling defect m the cecum, associated with constriction (Fig 2) 

At exploration, under the preoperativc diagnosis “cancer of the cecum,” this portion 
of the bowel was found enlarged, firm and surrounded by omental adhesions An 
ileocolostomy was done, which was followed bv a stormy convalescence and irregular 
temperature 

Several weeks later, under the rather evasive preoperative diagnosis “tumor of 
the cecum,” the abdomen was entered again Some free fluid was found but conditions 
were otherwise unchanged The right colon was resectea at this time The pathologic 
report was as follows “In the cecum, 25 cm from the base of the appendix', there is 
a firm ulcerated area The wall of the cccum is thickened and the overlying peritoneum 
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of the terminal ileum is thick and roughened Micioscopically, it is shown that the ulcti 
extends through all, the laicrs of the bowel, its base consisting of granular tissue infiltrated 
with leukocytes, in the fibrotic tissue sunotinding the ulcei an irregular scattered 
round cell infiltration is noted Sections of the ileum reveal normal mucosa with infiltra- 
tion of the serosa and submucosa with round cells , a nearbj lymph node revealed hyper- 
plasia of the reticulo-endothehal elements No evidence of any specific etiologic change 
was observed m the tissue examined Diagnosis “Simple ulcer of the cecum with 
partial perforation and subacute pencecitis and periappendicitis ” 

While less than 50 cases of simple ulcer hat^e found their way to the 
literature, it is probable that numerous unreported or unrecognized examples 
of this pathologic entity have occurred Osier, for example, briefly and 
without detail, 'mentioned that “two instances of ulcer of the cecum, both 
with perforation, have come under my observation,” and Whipple recently 
listed cecal ulcer as the cause of twm resections of the right colon While it is 
true that no proven etiologic agent can be assigned to this condition, this 
is no less true in the case of a similar phenomenon, peptic ulcer 
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Discussion — Dr J Shelton Horsley, Richmond, Va Doctor Collins has gone 
very interestingly into the subject of neurofibromas As he said, there has been much 
discussion of neurofibromas of the intestinal tract, and doubtless many tumors that have 
heretofore been classified as myomas or fibromas or leiomyosarcomas may be found on 
reexamination to be neurofibromas The palisade effect m the microscopic examination 
to which Doctor Collins called attention is a rather important point m diagnosis and 
tends to confirm the diagnosis of a neurogenic tumor 

Occasionally there are degenerating neurofibromas A case of mine was rather 
puzzling Mrs K W, age 39, had suffered from intestinal hemorrhages at repeated 
intervals for several years Her hemoglobin was 32 per cent, R B C 2,880,000 
Gastro-intestmal roentgenologic examination w'as negative The ph3’'sical examination 
was essentially negative A tentative diagnosis of duodenal ulcer was made and, on 
operation, there was found at the hepatic flexure of the transverse colon, a flat mass 
arising from the transverse mesocolon and attached to the jejunum It was extremclv 
v-ascular Part of the jejunum and a large segment of the transverse colon were re- 
sected The patient made a satisfactory recoverv The tumor was a vascular, degen- 
erating neurofibroma springing from the transverse mesocolon and invading the upper 
jejunum at the point which was the source of the hemorrhage (slide) The next slide 
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shows the microscopic appearance (xiso) According to Broders, this is a degenerat- 
ing neurofibroma, and is essentially benign 

Another slide is from a tumor of the stomach that I formerly classified as low grade 
leiomyosarcoma The palisading effect is well shown, however It seems probably that 
this tumor is a type of neurofibroma After resection of the stomach there has been 
no recurrence 

Dr Wallace Frank, Louisville, Ky In I 939 > Miller and I reported two cases of 
nerve tumois of intestinal origin before the American Association for the Study of 
Neoplastic Diseases We submitted sections which greatly resembled in most detail 
the photomicrographs shown by Doctor Collins It was their opinion that the cases 
which we reported were not simple neurofibromas but rather neurofibrosarcomas One 
case we reported was truly von Recklinghausen’s disease of the small intestine There 
were thousands of lesions ranging m size from a pinpoint to a basebaU This man died 
of intestinal obstruction At autopsy no evidence of any metastasis was found 

I would like, with Doctor Rosser’s permission, to add to the literature another case 
of simple ulcer of the cecum The best article I have seen on this subject was by 
Cameron, published in the British Journal of Surgery, January, 1939 Cameron em- 
phasizes the fact that the ulcer is always opposite the ileocecal valve He compares 
simple cecal ulcer to duodenal ulcer and states that the acidity of the material being 
poured through the valve may be a causative factor 

Case Report — C T, a man, age 23, was first seen in May, 1937 He ga\e 
a history of pain in the abdomen, nausea but no vomiting The symptoms began 
40 hours prior to the time I saw him His temperature was slightly elevated, pulse 
about 96 There was definite tenderness and rigidity of the lower right rectus 
muscle The white blood count was approximately 16,000, with 79 per cent polys 
He was seen m the afternoon and operated upon as an emergency At operation, 
the appendix was definitely reddened and congested, and was removed It did not 
seem to be acute enough to account for all his symptoms, consequently I carefullj 
explored the terminal ileum but found no pathology Palpation of the cecum re- 
vealed a hard indurated area on its postero-external wall The peritoneum to the 
outer side of the cecum was incised and the cecum turned inward This exposed 
a grayish-white area about i s inches in diameter and 0 5 inch thick , m the center 
a definite crater could be palpated As the lesion was extraperitoneal I deemed it 
unwise to excise it There was not enough peritoneum over the cecum to do a 
resection of the cecum, and as the patient had not been prepared for any radical 
surgery I thought it inadvisable to do a resection of the right colon The cecum 
was replaced and the peritoneum sutured 

Following operation the stools were repeatedly studied for amebae, Bargen’s 
bacillus and tubercle bacillus , none were found I emphasize the fact that we 
looked especialh for amebae because we had seen marked cecal deformity due 
to amebiasis 

This patient has been under observation for the past six vears Occasional!} 
he has discomfort in the right lower abdomen and on two occasions there has been 
intestinal bleeding He feels well, has had no medical treatment and has refused 
further surgery I would like to show the roentgenogram of the cecum The 
original films taken in 193/ have, unfortunate!}, been destroyed This film was 
made sin weeks after he left the hospital but is similar in character to the one taken 
ten days after operation 

Dr Roger G Doughtv, Columbia, S C In listening to Doctor Rosser’s paper I 
was reminded of some cases which occurred in my work some >ears ago I must 
apologize for not having accurate data to present Doctor Rosser tells me these cases 

are extremely rare , j a: u 

One patient in particular, about 60 years of age, had a long history of difhcuin 
with the intestinal tract Jle had been accused of amebic dysentery but it had never 
been demonstrated He had also been under medical treatment for various intestinal 
upsets, labeled with various names When I saw him he had what I took to be an 
acute appendicitis He was sent to the hospital and, with the usual preparation, was 
operated upon I was under rather unusual stress because this vvms the uncle of mv 
wife, a doctor, his son was a doctor and was present I was quite confident that I was 
dealing with carcinoma We did a resection and end-to-end anastomosis of the ileum 

382 



Volume 119 
Number 3 


ULCER OF CECUM 


to the stump of the large bowel The head of the cecum was co\ered with a small 
mass of fibrin about i 5 x 2 cm long The wall vas very much indurated, the area 
of induration extending over about 6 cm from the base upward, almost completely 
around the bowel, and the fat tips were indurated 

The report from the pathologist indicated nonspecific ulcer We sent the specimen 
to another pathologist who came back with essentially the same report Because of 
there having been the suspicion of amebic dysentery we checked the pathology again, 
and found no evidence that would make either pathologist think it was really an 
amebic lesion 

Just about three weeks ago another patient came with what I thought was acute 
appendicifis Again we opened the abdomen and found a normal appendix About 
opposite to the ileocecal valve was a moderately thickened area in the cecum When 
we wiped the cecal wall with gauze it stippled We took the appendix out, closed the 
wound and the patient was sent back to bed , she was relieved of her symptoms These 
things must have a beginning, and Doctor Rosser’s paper makes me wonder if I 
stumbled on the beginning of a benign ulcer 

Dr R L Sanders, Memphis, Tenn Doctor Prioleau has raised an interesting 
point m reporting his two cases of massive resection of the small bowel He has shown 
that a large portion can be removed without altering its function or materially en- 
dangering life This has likewise been true in our experience I recall one patient, a 
woman, age 74, who came to us for acute mesenteric thrombosis We removed more 
than SIX feet of the small bowel She recovered completely and has had no functional 
difficulty since the operation, now' eight wears ago 

The essaj'ist also stated that one of his patients developed a troublesome fistula fol- 
lowing a complementar}’- enterostomy proximal to the anastomosis Formerly, w'e had 
one or tw'o cases in w'hich a similar complication developed, and a few others wherein 
the bow'el became adlierent at the site of the enterostomy, resulting m intestinal ob- 
struction During the past several yeais, how’ever, we have obviated these possibilities 
by omitting enterostomy m all our resections of both the small intestine and the right 
half of the colon After reestablishing the continuity of the bow'd by an end-to-end or 
side-to-side anastomosis, w'e have done nothing more The use of a simple indwelling 
tube, as adv'ocated by Wangensteen, has sufficed to prevent postoperative distention and 
consequent tension on the suture line 

Dr J M T Finnev, Baltimore, Md These so-called massiv'e resections of the 
small intestine may at times be multiple I have a patient upon whom I operated 
about three months ago, who, seven years ago had about five feet of terminal ileum 
resected by another surgeon because of a mesenteric thrombosis About three months 
ago I was called in and resected three feet eight inches of the remaining ileum because of 
gangrene due to volvulus caused by adhesions from the previous operation This makes 
a total resection of approximately nine feet m two sittings Slie is perfectly all right, 
and much to my surprise does not have diairhea 
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Surgery of the bile ducts has, within recent years, assumed a new aspect 
Much of the progress in this field has been due to a better understanding of 
surgical principles and the indications for exploration Further, a more 
accurate determination of the pathologic condition within the ducts has been 
made possible by cholangiography, and many of the hazards of operation 
have been reduced by the use of vitamin K and the sulfa drugs Despite 
these facts, the mortality of surgical procedures on the ducts remains high, 
largely because of the almost universal association of disease of these structures 
with advanced cholecystitis and liver damage We may look forward to the 
time when an operation upon the ducts will be a comparatively rare incident 
because of early surgical termination of gallbladder lesions, but until then 
we can only continue to apply the pi inciples of good surgery to the individual 
case and make the best possible use of the therapeutic adjuncts at our 
command 

The chief conditions for which operations on the ducts are performed 
are i Stones 2 Carcinoma 3 Stricture 4 Pancreatic lesions 

In this discussion, no attempt will be made to describe in detail the clinical 
picture of each of the foregoing pathologic conditions Instead, our o\mi 
experience with duct disease during the past eleven years will be presented, 
inclu’dmg our conception of the indications for choledochotomy, our methods 
of management, and the results obtained 

During these eleven years, we have performed 596 operations upon the 
biliary tree, 575 of this number having been for benign disease of the gall- 
bladder and ducts Of the 575, 538 were primary operations and 37 weie 
secondary The ducts were opened and explored 77 times, or 13 4 per cent 
of the 575 Sixty-one of the choledochotomies were primary and 16 vere 
secondary There were 17 fatalities, or 3 4 per cent following the gall- 
bladder operations without exploration of the ducts Compared to this, 
there were eight fatalities, or 10 per cent, following cholecystectomy or 
cholecystostomy with choledochotomy Thus, the mortality rate was almost 
three times higher m the latter group These findings are shown m Table I 
Of the 575 operations, stones were found m the gallbladder m 328, or 57 
per cent, and of the 77 choledochotomies, duct stones were found m 54, or 
70 per cent, as will be seen m Table II 

The mortality rate from the choledochotomies wherein stones were found 
was 6 8 per cent as compared to 2 8 per cent for those m which no stones 

*Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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Table I 


OPERATIONS IN S75 CASES OE GALLBLADDER AND DUCT DISEASE 


Mortaliti 

Primary gallbladder operations \\ ithout choledochotomy 

Secondary gallbladder operations 

477 

21 

IS (3 1%) 

2 (9 5%) 

Total 

498 

17 (3 4%) 

Primary gallbladder operations with choledochotomy 

Secondary choledochotomy 

61 

16 

4 (6 5%) 

4 ( 25%) 

Total ** 

77 

8 ( 10%) 

Table II 



INCIDENCE or DUCT STONES IN 575 OPERATIONS EOR GALLBLADDER \ND DUCT DISEASE 

Gallbladder operations 

Stones 528 (57%) 

Duct operations 

Stones 54 (70% of 77) 

S75 

77 

(13 4% ol 575) 


I 


were recovered We do not believe, however, that the presence of stones has 
any bearing upon the outcome except insofar as they aie usually associated 
w'ltli long standing disease 

In an attempt to compare the number of oui choledochotomies and findings 
of duct stones wath those of other surgeons, A\e have compiled a few^ figures 
from reported senes (Table III) 


Table III 



Total 


Duct 


Opers 

Choledochotomy 

Stones 

Allen and Wallace (4 years) '* 

260 

159 (59 7%) 

61 6% 

Cutler and Zollinger (5 years) 

397 

145 (36 5 %) 

51% 

Glenn (6 years) 

907 

100 (11%) 

55% 

Heyd (13 years) 

3 306 

260 ( 7 7%) 

86% 

Lahey Clinic (32 years) 

3,373 

1 292 (38 3%) 

37% 

Mayo Clinic (1 year) 

812 

182 i22 3%) 

60% 

Sanders (11 years) 

575 

77 (13 4%) 

70% 

The senes reported by Cutlei and Zollinger Glenn, and Heyd 

were all 

hospital cases, wLereas 

the remainder w^ere private 

clinic cases 

In this 


connection, Cattell reports that m the Lahej Clinic during the foui-year 
period of 1938 to 1941, the common duct w^as explored in 444 of 909 gall- 
bladder cases, or 488 pei cent, and stones w^ere recoveied in 128, or 29 per 
cent of the explored group, and 14 i pei cent of the 909 Further, during 
the year 1942, they explored the duct in 130, or 45 3 per cent, of 287 gall- 
bladder cases, but found stone 111 only 28, or 21 per cent of the 130 choledo- 
chotomies, and 9 8 per cent of the entire group of 2S7 cases 

Until a few years ago, our criteria for openly exploring the ducts in 
cholecystic disease consisted largely of the palpation of a stone and jaundice 
Lately, however, we have been guided by the follow'ing findings i Palpation 
of a stone in the duct 2 Jaundice, or a history of jaundice 3 A contracted 
gallbladder 4 Abnormal dilatation of the ducts 5 Aspiration of flocculent 
bile from the duct 
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For pm poses of comparison, and to show our more recent experience, 
we have divided the total of 538 primary gallbladder operations as shown in 
Table I (477 without choledochotomy and 61 with choledochotomy), and 
the 37 secondary operations (21 on the gallbladder and 16 on the ducts) into 
two groups Those performed prior to June, 1941, being 383 in number, and 
those performed since that date, numbering 192 


Tablh IV 

COMPARAHNE REVIEW OF 575 CAI EBLADDER A^D DUCT OPERATIONS 



Gallbladder 

Operations 

Gallstones 

Duct 

Operations 

Duct Stones 

Group I 

383 

215 (56%) 

35 ( 9% of 383) 

26 (74% of 35) 

10/1/32-6/1/41 

Group II 

192 

113 (59%) 

42 (21% of 192) 

28 (66% of 42) 

6/1/41-10/1/43 


— 

— 

— 



Total 

575 

328 

7? 04 3%> 

54 (70% of 77) 


Our mortality in the first group \vas 5 per cent, in the second group, 3 i 
per cent 

As will be observed, in the first group our duct operations were con- 
siderably fewer in proportion than in the second group, being 35, or 9 
per cent of the 383 gallbladder operations performed over a period of almost 
nine years In the second group of 192 operations within a little more than 
two years, we have openly explored the duct m association with operations 
for cholecystitis 42 times, or 21 per cent In the first group, stones were 
found in 74 per cent of the 35 choledochotomies, whereas they were found in 
66 per cent of the second group of 42 Although the percentage of chole- 
dochotomies was much higher in the second group, the percentage of stones 
was less The 28 duct stones in Group II represents approximately 15 per 
cent of the 192 cases of cholecystitis and 25 per cent of the 113 in which 
stones were found 

From this experience, we do not see the necessity of subjecting patients 
to choledochotomy, even though the risk is small, without clear indications 
Some surgeons regard dilatation of the ducts as sufficient indication for 
exploration In all our operations for cholecystitis we have routinely examined 
the ducts visually as well as by palpation, with the exception of a few cases 
wherein the process was too acute and edema too extensive to permit, and 
have found the common or hepatic duct or both dilated in almost 80 per cent 
In 150 of the 192 cases in Group II, some degree of duct enlargement was 
observed, though in only 113 were gallstones recovered The ducts, therefore, 
were enlarged in many cases wherein stones were not even present in the 
gallbladder 

Obviously, considerable discrimination must be used in performing choled- 
ochotomy when a dilated duct is found The palpation of a stone and jaundice 
have been our primary indications As is well known, however, jaundice 
is an unreliable sign of stone Past or present jaundice ^\as a finding in onl} 
38, or 50 per cent, of our cases in which duct stones were recovered Jaundice, 
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or a histoiy oi jaundice, was a factor in 86 per cent of the remaining choled- 
ochotomies, and in approximate!} half of these the duct was dilated because 
of an associated pancreatitis, usually with a more or less extensive hepatitis 
Occasionally, also, we have opened a dilated duct in the presence of jaundice, 
only to find no explanation for the obstruction othei than a possible spasm 
of the sphincter of Oddi 

In the absence of jaundice and a palpable stone, our criteria for opening 
dilated ducts have been the discovery of a contracted gallbladder, small 
stones m the gallbladder with an enlarged patent cystic duct, the presence 
of flocculent bile in the ducts as determined b} aspiration, and a histoiy 
of chills and fever Not infrequently, how^ever, the common duct is abnormally 
dilated incident to occlusion of the cystic duct wuth a stone m long-standing 
gallbladder disease, the duct having taken ovei the function of the gallbladder 
The bile being clear, there is no point m choledochotomy We have also 
observed a few' cases in w'hich the duct w'as dilated from obstruction b}' an 
enlarged node, an anomalous arterj , or by adhesions In these, removal of 
the obstruction has been sufficient to relieve the condition 

Some degree of hepatitis or pancreatitis, unassociated wnth jaundice, has 
been encountered m a high percentage of the cases of this entire series As 
a rule, w'e do not open the duct in such cases, believing that the inflammatory 
process wall subside followang cholecystectomy alone Our results have borne 
out the wisdom of this view 

Duct stones w'ere recoveied in ten of the i6 secondary operations on 
the ducts The obstruction was caused by adhesions in one case, by stricture 
in three, by pancreatitis in one, and in one case apparently by spasm of the 
sphincter 

Of the i6 secondary operations, the primary piocedure w'as carried out 
elsew'here in 12 cases and by us in four One of the lattei was 111 the second 
group of Table IV In this case, at the first operation numerous bile cysts 
were found in the liver and the common duct was as large as the duodenum 
and filled wnth dark, sandy bile The distal end of the duct w'as dilated to 
the size of a No 7 dilator and drainage instituted Nevertheless, stones were 
subsequently formed m the liver in such quantities as to pack the ampulla, 
necessitating a second choledochotom} and anastomosis of the duct to the 
duodenum in order to promote complete emptying of the bile passages 

Within recent }ears w'e have made a practice of dilating the lower end of 
the duct to almost normal size with Bakes dilators, wdieii possible No 
untow'ard postoperatu e effects have been observed Combined wuth thorough 
exploration of the ducts, lavage and the use of the T-tube, and medicinal 
measures to stimulate bile drainage, this piocedure has been ample to insure 
the patient against further trouble, with the above one exception We have 
not considered it necessar)' to make cholangiogiams at the time of operation, 
though we do so before withdrawing the T-tube when such a procedure 
seems indicated 

In this connection, I wish to call attention to an incident whicli has happened 
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more than once in our experience, and which has a possible bearing upon 
secondary operations for stones in the duct In one case, the common duct 
was opened and explored, stones were removed, and the duct irrigated with 
salt solution before the cholecystectomy was begun While the gallbladder 
was being manipulated, small stones slipped through the cystic duct into the 
common duct under sight, necessitating a second irrigation of the duct In 
another case, the common duct was opened and evacuated of stones, and 
the T-tube sutured in place The gallbladder, which contained a large 
number of small stones, was then removed The cystic duct was patent and 
fairly large The tube did not dram well, and it was necessary to reopen 
the duct and withdraw the tube It was then found that three or four 
stones had passed through the cystic into the common duct A subsequent 
operation might have led us to believe that the stones had reformed in 
the duct Since these experiences, we have removed the gallbladder before 
doing the choledochotomy , thus, w e can be assured that the common duct 
IS entirely free of stones at the conclusion of the operation If, later, it 
should be necessary to open the duct because of stones, we can be certain 
they have been formed subsequently, and are not stones which were over- 
looked at the first procedure 

Three patients of this series, or o 5 per cent, came to operation for 
partial stricture of the duct, all following surgery Two of the three had 
been operated upon by us In one of these cases, the stricture was induced 
by clamping of the duct in an attempt to control hemorrhage from a necrotic, 
ruptured cystic artery which paralleled the duct A choledochotomy was done 
and the distal end of the duct dilated The patient has since remained w'cll 
The partial stricture m the second case was the result of a narrowing of 
the duct at the site of a former choledochotomy Three years had intervened 
since the operation and the liver had become involved in an advanced cirrhosis 
The duct was widely explored and drained The patient succumbed two 
weeks later from liver and kidney d)'S function 

The third patient had had a partial cholecystectomy elsewhere At 
the'iecond operation, the cystic duct had become enlarged, forming a miniature 
gallbladder, and w^as filled with stones, the distal end of the common duct 
was stnctured, and a severe pancreatitis w'as present The gallbladder was 
removed, the duct opened and explored, the distal end dilated and drainage 
instituted The patient is still free from symptoms, now^ more than a year 
since the operation 

By far the majority of duct strictures arise from operative trauma incident 
to clamping of the ducts m an effort to control hemorrhage from an accidentally 
injured artery Such accidents are especially likely when the ducts and 
arteries are abnormally situated We have encountered anomalies of these 
structures m fully 50 per cent of our cases One can thus readily appreciate 
the necessity for adequate exposure and meticulous care m their manipulation 
The second of the above cases, though not itself the result of actual trauma, 
presents an illustration of the possible consequences of even partial stricture 
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The common duct is one of the rarest of locations for malignant disease 
In Heyd's series of 3,986 biliary tract operations, duct carcinoma was en- 
countered only five times Two, or o 3 pei cent, of the patients m the present 
series of 596 had carcinoma of the common duct One', a man, age 68, gave 
a history of gallbladder symptoms for 30 years, and had recently developed 
a deep jaundice, but without chills and fever and without pain The gall- 
bladder was distinctly palpable The pieoperative diagnosis was carciiloma 
of the pancreas or duct, with possible extension to the liver At operation, 
the tumor was found in the common duct at its junction with the cystic, and 
extending baclcvvard into the livei The gallbladdei was enoimously distended 
with dark bile but was not diseased, and since the hepatic duct was appai ently 
patent, a cholecystogastrostomy was peitoimed The patient lived but a 
short while after leaving the hospital 

The second patient, a woman, age 71 also gave a history of long- 
standing gallbladder disease and recently abdominal distress and increasing 
jaundice, but without chills The gallbladder, however, was not palpable 
The preoperative diagnosis was cholecystitis u ith stones and probably stones 
m the duct On opening the abdomen, there was an extensive carcinoma 
in the midportion of the duct A pait of the growth w^as encroaching upon 
the gallbladder and liver The gallbladder had perforated into the liver, 
evidently a long wdiile previously, and a number of stones were contained 
in the pocket As much of the growuh as possible w'as excised, an hepati- 
coduodenostomy performed, and the gallbladdei drained This patient, also, 
died at home after a few weeks 

It will be observed that the location of the carcinoma in both the above 
cases precluded the use of the Whipple opeiation We have, therefore, had 
no occasion to employ this proceduie 

In the first case, the painless, rapidly progressive jaundice and the 
palpable gallbladder were typical of carcinoma In the second, the diagnosis 
was obscured by the presence of gallstones No duct stones w'eie found m 
eithei case These expeiiences tend to beai out the obsen^ation of other 
suigeons that, appai ently, there is no direct association of duct stones to 
carcinoma of the ducts such as is obseived betw'een gallstones and carcinoma 
of the gallbladdei 

On the wdiole, the piognosis foi carcinoma of the ducts should be better 
than for carcinoma of the gallbladder 01 the intestinal tract in that patients 
come to operation eaily on account of obstiuction This was not true of 
either of the above cases, however wherein the growths were extensive 
despite the fact that definite evidence of obstruction had been present only 
a few weeks 

We hav^e had two occasions to do a choledochoduodenostomy for carcinoma 
of the panel eas, the gallbladdei having been pieviously removed in both 
cases In an additional 12, cholecvstogasti ostomy was carried out There 
weie no hospital deaths in anv of the group of 14 
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COMMENT 

With few exceptions, the object of operations upon the ducts is release 
of obstruction by a stone, and in our opinion one is not justified in adding 
choledochotomy to the alread}'^ severe handicap of these patients \\ ithout ample 
evidence of stones It is agreed that when a stone is palpable, the patient is 
jaundiced or has a history of jaundice, or chills and fever, and the common 
duct IS abnormally enlarged and thickened, wdien there are stones m the 
gallbladder and the C3’^stic duct is dilated, or flocculent bile is present in the 
duct, pointing to a possible impalpable stone m the ampulla, then choledo- 
chotomy IS definitely indicated ]\Iere dilatation of the common duct 
however, is not m itself an indication In man)' cases, the dilatation is 
physiologic, being due to a dysfunctioning gallbladder In others, it is due to 
extrinsic mechanical obstruction In still others, it is secondary to a gallbladder 
infection and is amenable to relief by cholecystectomy alone Nor do w'e 
share the view that hepatitis and pancreatitis are, geneially speaking, indica- 
tions for exploration of the duct As a rule, these conditions will subside 
following removal of the gallbladder 

•It appears that the finding of duct stones laiies m the experience of 
ditferent surgeons, and from time to time in the experience of the same 
surgeons In our owm experience, the age incidence of patients w'ho have 
come to surgery for cholecystitis w'lthm recent years has been materially 
low'er The incidence of stones in the gallbladder has consequently been 
less as patients are operated upon at an earlier age We are, however, 
operating upon a larger number of patients for cholecystitis wuth stones 
and a smaller number for noncalculous choleq'stitis Thus, our percentage 
of gallstones remains practically unchanged One would naturally expect 
that, in younger patients w'ho have had stones m the gallbladder for a shorter 
period, the incidence of duct stones would be reduced and there would be a 
corresponding reduction in the number of choledochotomies We believe 
this explains the low'er incidence of duct stones m proportion to the number 
of explorations in our cases wnthin recent }ears Should the practice of 
operating upon patients earlier continue, as it no doubt wull, it should lead, not 
to more, but to fewer choledochotomies in the future 
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The classical form of cholestei olosis of the gallbladder generall} mani- 
fests itself by a submucosal deposit of esteis of cholesterol chiefly m histioc} tes 
These deposits aie often focal in chaiacter producing the gross appearance of 
a small yellow elevation when the mucosa is inspected in the fiesh specimen 
The histiocytes become large and foam}^ and are associated with a club-hkc 
enlargement of the vilh While these histiocytes repiesent tiue xanthoma 
cells, this phase of cholestei olosis is but larely associated with giant cell 
reaction and fibioplasia as is often the case with focal xanthomatous reactions 
111 other organs The so-called "strawbeiry gallbladder” is commonly found 
associated with cholesterol stones and as such is of gieat clinical importance 
Cholesterolosis, itself, howeiei, has less suigical significance chiefly because of 
the lack of association with aii} great degree of inflammation m the nail of 
the gallbladder and thus its failuie to pioduce seveie symptoms ’ 

Because of its unique clinical and pathologic picture, cholesterolosis has 
been placed m a sepaiate categor} m the classification of lesions of the gall- 
bladder Wheieas, in times past theie have been many who have considered 
cholecystitis primarily an infectious disease, theie have been few who would 
deny that cholesterolosis is truly a metabolic disease — a chemical cholecystitis 
Where gallstones have been present foi some time it is not unusual to find 
a gallbladder showing evidence of cholestei olosis and at the same time the 
more common type of fibrous cholec} stitis We are thus often confronted 
with a picture of cholecystitis when the two t}pes of inflammation have defi- 
nitely merged into one, that makes such a dual concept of pathogenesis 
aw kward 

In several lecent publications" w'e saw" leason to doubt the frequency of 
piimaiy bacterial cholecystitis and presented expeiimental evidence to show 
that othei forms of cholecystitis than that of cholestei olosis oi stiawbein 
gallbladder may also be piimaiih chemical Wheie an infectious process is 
present w"e have suggested that this exists as a secondan in\ asion of previnush 
damaged tissue rathei than as a primaiy bacteiial infection We called atten- 
tion to the fact that bile itself is damaging to tissue It sets up an inflammator} 
process of a type similai to that seen in cholecystitis It pioduces a marked 
increase in capillary permeability in the i egion in w Inch it w as placed This 
IS fii St evidenced by edema hut lalei thei e ma} be e\ en diapedesis of red blood 
cells and ecchymosis Following the alteration in capillar} permeabiht} one 
sees definite local tissue damage m the form of actual gangrene or a lessei 

-•-Read before the Soutlicrn Surgical Association, December 7-9 19.^3, New 

Orleans, La 
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damaging effect This inflammatory process is associated with a cellulai 
1 eaction which is chiefly lymphocytic and histiocytic although a few polynioi - 
phonuclear leukocytes may be present The severity of this inflammatory 
1 eaction produced by bile seemed to be in direct proportion to the concen- 
tration of cholesterol and bile salts 

Because of the similaiity between such local effects of bile m tissue and 
the pathologic pictuie seen in the human m acute cholecystitis, we suggested 
that bile itself when impiisoned in the gallbladder by obstruction of the cystic 
duct, may set up such an inflammation in the gallbladder wall as to produce a 
chaiacteristic pathologic picture of cholecystitis 

We were able to demonstrate that in dogs complete obstruction of the 
cystic duct did not produce inflammation of the gallbladder if the imprisoned 
bile IS withdrawn and replaced b)'^ an equal amount of physiologic solution of 
sodium chloride Howevei, if bile weie left imprisoned in the gallbladder 
and the cystic duct obstructed, inflammation of the gallbladder wall did take 
place and the severity of this inflammation was apparently in direct proportion 
to the nature and the concentiation of the bile obstructed Where this con- 
centration was as much as one time actual necrosis of the gallbladder was 
frequent If the obstruction of the cystic duct was not present, then the 
injection of such concentrated bile failed to produce any evidence of damage 
to the gallbladder wall The substances m bile chiefly responsible for such 
injury appeared to be cholesteiol or some of the bile salts Of the latter 
group sodium taurocholate, sodium glycocholate and sodium desoxycholate 
were studied The latter seemed to be the most damaging 

From these studies it seemed to us fair to conclude that three important 
factors were involved m the production of cholecystitis These factors were 
obstruction of the cystic duct , the action of bile on the gallbladder wall , and 
the occasional secondary presence of bacterial infection which would be super- 
imposed upon the chemically damaged tissue While the bacterial infection 
is often so great as to overshadow all of the other factors, in all probability 
it is usually pieceded by the chemical damage 

As most of the bile pi oducts that produced the changes in our experimental 
animals were related to cholesterol and cholic acid, it occurred to us that 
there might be some evidence available in the gallbladder wall of the presence 
of such material in human cholecystitis Since many of these substances are 
hpoid in character it might be possible to distinguish such substances in the 
gallbladder wall The most common infectious agents in cholecystitis belong 
to the streptococcus and colon groups of organisms and one would, therefore, 
expect a characteristic pyogenic reaction where infections were piedominant 
A reaction to lipoid material, on the other hand, would consist generally of 
edema, fibroplasia and a histiocytic response either as inflammatory cells, 
xanthoma cells or giant cells 

In a previous publication^'' we called attention to the existence of such an 
inflammatory reaction to lipoids in damaged human gallbladders as was sought 
for above In the present study we wish to expand these findings further 
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Three hundred fifty-four gallbladders which were removed consecutively 
at the Barnes Hospital, from January, 1939, to August, 1943, are included 
111 this study Blocks of tissue were taken from the fundus and neck of the 
gallbladder The tissue was fixed for the most part, in 10 per cent formalin 
solution within a few minutes after it was removed from the patient The 
sections weie cut and stained with hematoxylin and eosin Occasionally 
Foot’s modification of Masson’s tnchrome stain was used Where micro- 
scopic evidence of lipids was seen both scharlach R and sudan III stains were 



Tig 1 — Histioo tes filled v ith what is apparently cholesterol ester and located deep in 
the wall of the gallbladder Note the dense fibroblastic reaction 


used Where it was thought necessary to use polarized light the material 
was previously piepared by incubation from three to six hours in digitonin “ 
In 36 cases, or 10 2 per cent of our specimens, lipid material resembling 
cholesterol ester was found m histiocytes beneath the mucosa giving the 
characteristic picture of strawberry gallbladder This, as a rule, was associated 
with but little damage to the gallbladder w^all and w^as m most instances found 
in conjunction with cholesterol gallstones In 80 cases, or 20 6 per cent of 0111 
material, theie w^as microscopic evidence of either lipid or bile deep in the 
gallbladdei w'all In almost ever) instance these gallbladders were badh 
damaged, most of them show'ing eindence of recent acute inflammatory reaction 
Including cholesterolosis 01 strawberry gallbladder, therefore, this gave a 
total of 1 16 cases, or 328 pei cent of the gallbladders removed, showing 
some histologic evidence of lipid or bile reaction in the wall 

An effort w'as made to identify the t)pe of lipid present by histochemical 
means Theie was, however, such considerable variation in the staining reac- 
tions that accuracy in the identification of the lipids was questionable In 
some of the instances edema of the gallbladdei wall seemed to be partlv 
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(a) 


(b) 


Fig o_(a) Intracellular and extracellular cholesterolosis of the gallbladder nail 
The latter apparently exists here as ^°fVh" same type of reaction as that shoun 

in k^nt cell r^e^action around the cholesterol 

crystals . 

responsible At other times the reason was not obvious Thus, while iie 
are considering most of these lipids as a form of cholesterolosis, it imist be 
borne m mind that theie is a possibility that some of them may not be o 
cholesterol origin This, of course, is taken for granted where what s 
apparently desiccated bile is found Certainly some of the lipids had the^r 
ongin from red blood cells as could be determined by adjacent stainable iron in 

the tissue 
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Perhaps the most common finding was that of hpid esters, presumably 
cholesterol esters in the cytoplasm of histiocytes resembling those found in 
the submucosa m strawberry gallbladder Figure i illustrates such a finding 
The cells present a gi anular, vacuolated or reticulated cytoplasm with a round 
or kidney-shaped nucleus in an eccentric position The cells tend to be 
arranged in no particular aichitecture but exist as a focal conglomerate in 
a sheet-like form In the fiesh gioss specimen these could often be seen 
as small yellow bodies, not a great deal unlike those seen in the stiawbeiry 
gallbladdei 

As a general lule, there i\as a considerable amount of fibroplasia geneiall}' 
seen aiound such areas of xanthomatosis Wheie theie was no evidence of 
extracellular accumulation of lipids the tissue reaction w^as generally not so 
acute One of the most common of such exti acellulai substances apparently 
w^as free cholesteiol This is illustiated in Figures 2a and 2b In these 
gallbladders one sees the same type of xanthomatous reaction as observed 
m Figure i, along wnth slits and crevices lepresenting spaces formerl} 
occupied by w'hat apparently w'^eie cholesteiol cij’^stals Aiound such spaces 
one sees a giant cell leaction and lymphocytic invasion Such a picture can 
be interpreted as a i eaction of tissue to free cholesterol and to its esters 

It w'as not an unusual finding to encounter deposits of wdiat appaiently 
w’as flee cholesteiol in the gallbladder w'all not associated with a consider- 
able xanthomatous i eaction Figuie 3a illustrates such a lesion It wull 
be noted that the deposit is just external to the musculature in the subserosa 
This w^as not an iiifiequent location of this material Such deposits, in fact, 
w^ere probably more fiequently encounteied in the subserosa than in the 
submucosa One of the inteiesting features about this paiticulai specimen 
was the metastasis of the cholesteiol to the regional lymph node at the junction 
of the cystic and common ducts This is illustrated in 3b These regional 
lymph nodes w'eie not examined fiequently enough microscopically to allows 
any statement as to how' often such a phenomenon occuis We observed it 
in only tw'^o instances m tins series 

Xanthomatosis also often occuiied m association with clear, irregulai 
deposits of abiilliant oiange-colored substance having all of the characteristics 
of the color of bile This w'e have consideied an extiavasation of bile into the 
gallbladdei w^all Where it w'as found associated with xanthomatosis the 
tissue 1 eaction was often violent Figure 4a show's such a 1 eaction In the 
upper right coinei one may see the deposits of bile existing as dark, homo- 
geneous, gray areas sui rounded by histiocytes At the lower left the serosa 
is edematous and contains a consideiable number of polymorphonuclear 
leukocytes This section is taken thiough the serosa and subserosa Figure 
4b gives an oldei i eaction of a similar tjpe taken through the gallbladder w'all 
near the seiosa in anothei specimen The bile has become much darker in 
loloi and the inflammaton leaction shows a much oldei tjpe of fibroplasia 

What appaienth are deposits of bile may occasionally be encountered in 
the gallbladder wall without an associated xanthomatous reaction Figure 

395 



WOMACK AND HAFFNER 


•Aynals of Surgery 
March 1B44 




Fig 3 — (a) Free cholesterol in the wall of a gallbladder vviti very little \antlio 
matous reaction and no edema This is an old process 

(b) Regional (sentinel) lymph node removed along with gallbladder shown in 
Figure 3 (a) demonstrating metastasis of the cholesterol through the lymphatics 
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Fig 4 — (a) Deposits of \\hat is apparently bile may be seen m the left of the 
section surrounded by foam cells Note the fresh exudate around the serosa 

(b) An older phase than that seen m Figure 4(a) The bile stains deeper, fibrosis is 
dense and fat replacement is beginning 

5a shows the appearance of such inspissated bile on the mucosa of the gall- 
bladder It should be noted that the adjacent epithelium is destroyed Figure 
5b shows such deposits of bile m an inflammatory exudate around the serosa 
of a gallbladder in which there are areas of old blood In the stained section 
there was marked contrast between the different types of pigment, the bile 
being a brilliant orange and the blood a brick red 
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Fig s (®) Deposits of inspissated bile on the mucosa of the gallbladder Note the 

destruction of most of the epithelium ijo- 

(b) Deposits of bile in a region in which there is old blood Note the difference in 
their characteristics 
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Fig 6 — (n) Large deposit of bile and cholesterol in the mil of a badlj damaged 
gallbladder 

(b) A still older phase of bile deposit in a dense, aaascular gallbladder wall What 
seemed to be calcium salts were beginning to appear in the deposits 

Figure 6a shows an oldei process in which one sees a deposit of bile 
pigment m which there apparently was a considerable amount of cholesterol 
The deposit is surrounded by a very dense inflammatoi y reaction consisting 
mostly of fibrosis and histiocytes Figure 6b shows a much older phase of 
the same type of reaction Here one sees several deposits of bile, or what 
IS apparently bile as determined by its color, which have become so hard that 
the microtome knife was injured, evidence of which can be seen in the section 
The fibrous tissue around such deposits is rigid It is not unlikely that calcium 

399 



WOMACK AND HAFFNER 


innals of Surgeij 
March 1911 


soaps are deposited in such areas and such a reaction may explain much of 
the calcification seen m the gallbladder wall on rare occasions 

Figure 7 is offered as evidence that the bile reaches the gallbladder vail 
by extravasation in some way The lower portion of the section represents 
a cyst the wall of which is lined by scar tissue The cyst contained pigmented 








Tig 


-C^st formation m gallbladder wall The eyst is lined by 
scar tissue and contains bile elements 


material resembling bile and the microscopic appearance of some of the pre- 
cipitate IS identical to that described in previous sections 

Figure 8 is taken from another specimen showing what apparently is 
the crystallization of cholesterol taking place in the vall of a gallbladder 
The striations are easily observed and the beginning giant cell reaction is 
obvious 

SUmiARY AND CONCLUSION 

Since from experimental evidence most instances of cholecystitis have meir 
beginning as a result of chemical injury to the gallbladder wall and since the 
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most likety chemical piodticmg this mjmy is bile, gallbladders removed at 
operation foi clinical cholec3’’stitis were studied microscopically for evidence 
of bile or cholestei ol in the wall Tin ee hundred fifty-four specimens removed 
consecutively for gallbladdei disease weie studied 'Of these ii6, or 328 
per cent, shoned some evidence of lipid 01 bile reaction In this group is 
included the so-called cholesterolosis 01 stiawbeiiy gallbladder of which there 
were 36, or 10 2 per cent In the lemaimng So cases, or 22 6 per cent of the 
material studied, there was easily demonstrable m the gallbladder wall evi- 
dence of tissue damage due to the pi esence of wdiat w^as apparently cholesterol, 



Tig S — Crj stalhzation of cholesterol in gallbladder Mall suggesting that it enters the 

intercellular spaces in fluid form 


cholesterol esters or inspissated bile, itself These substances were almost 
universally found associated wuth severe damage to the gallbladder wall In 
no instance w^ere they noted deep in the w'all in the absence of severe tissue 
reaction Some of the most characteristic micioscopic pictures are described 
in detail These data are ofteied as additional evidence that bile plays a 
dominant part in the pioduction of cholecystitis 
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Discussion — Dr Raymond P Sullivan, New York City Doctor Sanders ven 
briefly referred to diseased conditions of the common bile duct, which may be manifested 
in various types of trouble not only to the patient, but also to the surgeon I refer 
particularly to strictures and tumors of the common bile duct, which demand recon- 
struction so as to insure a proper flow of bile into the intestinal tract I now show you 
some lantern slides of cases illustrating some of these difficult and various conditions 
The first slide concerns a woman, age 57, admitted to St Vincent’s Hospital, New 
York City, m May, 1920, because of manifest signs of acute intestinal obstruction At 
operation the intestinal obstruction was found to be due to a large gallstone impacted in 
a section of the jejunum The passage of the gallstone was via a pathologic cholecjst- 
enterostomy Removal of the gallstone corrected the obstruction The internal fistula 



Tig I — Represents the traumatic rupture of the common duct during cholec> stectoni) 
Reconstruction orer a Y tube Satisfactorj result 

demanded repair, which was accomplished by separation of fundus of gallbladder from 
intestine Repair of the intestinal opening was simple Cholecystectomy was complicated 
by excessive traction on cystic duct sufficient to cause a rupture of the common duct, 
as demonstrated by the drawing Immediate repair of this common duct was made bj 
splitting a No 16 F rubber catheter for a distance of 2 5 inches , then introducing ttie 
limbs of the resultant Y-shaped rubber tube— m both upper and descending direction ot 
the common duct-followed by closing the duct over the rubber tube by interrupted sutures 
This worked well Additional small rubber tissue dram placed in subhepatic area was 
removed m three weeks with satisfactory relief of all symptoms Follow-up examination, 
m May, i^ 35 , demonstrated freedom of any symptoms referable to bile ducts 

tL second slide shows the case of a woman, age 33 , who had a biliary fistuk 
followmg cholecystectomy by another surgeon in July, 1931 The fistula resulted from 
iniurv to the extrahepatic portion of the common duct at the original operation The 
prSure, S SmonsLted herewith, tvas to mob.l.ze the fietulous tract, .n o whjh a 
filiform bougie had been introduced, and to visualize the supraduodenal portion of the 
common duct It was thus learned that a complete fibrosis of most of the common due 
^ A Accordine-lv it was uccessary to construct a new channel for transmission o 
hde fllv "^Tffis waf doL by making 7 v-shaped full-thickness flap of the anterosupenor 
will of the dtdenu^ attaching the apex of the flap to the extrahepatic remnant 
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Tie 2 — Case of bilnrj fistula necessitating reconstruction of common duct bj full 
thickness V shaped flap from duodenal wall 

of the common clact, placement of a T-tube, and reconstruction of the wall of the 
duodenum over the limbs of the rubber tube Secondarj' support was obtained by closing 
the periductal tissues over the reconstructed common duct The result was satisfactory 
for t\\o 3 ears when, following an attack of influenza, jaundice lecurred, evidently the 
result of cholangitis and secondar} stricture, as demonstrated by the drawings Secondary 
operation revealed stricture at the site of anastomosis between the duct and the 
duodenal wall This area was excised and an indwelling section of a No i6 F catheter 
was used to reconstruct the common duct The indwelling rubber tube was held by 
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interrupted silk sutures, with a completely satisfactory result She was last seen m 
Aprik 1943, with no evidence of recurrence of jaundice or common duct symptoms 
The next patient, R C , a man, age 45, was seen in August, 1937, because of jaundice 
weight loss and severe colic He had had no previous operation However, he was 
‘gassed” in World War I, and did not suffer from colic followed by jaundice until 
one year ago In the past three months the jaundice was persistent and more intense 
Operation, August 30, 1937, revealed a thick-walled gallbladder filled with stones 
and a tumor involving the gallbladder, cystic and common bile duct The extrahepatic 
portion of the duct was considerably distended while the supraduodenal portion of the 
common duct was contracted Cholecystectomy and removal of the entire cystic duct 
and the segment of common duct was performed, a T-tube was placed and the common 



Fig 4 — Represents the tumor of the common duct, associated Mith cholelithiasis 
Involved section of the common duct removed with the gallbladder, in continuity 
Reconstruction of common duct ovei T tube, in residence eight months 


duct reconstructed using silk sutures The subhepatic rubber tissue drains were removed 
on the sixth postoperative day The T-tube was left m stiii for eight months The 
patient opened the tube every few days to observe the bile flow He went back to 
work and the jaundice cleared satisfactorily within two months Subsequent injection 
of lipiodol failed to reveal any evidence of stricture or tumor in the biliary tree Accord- 
ingly, the T-tube was removed at secondary operation and an indwelling soft rubber 
tube was placed in the duct and held with chromic gut sutures The result has been 
most satisfactory, and the patient is now serving as an infantry officer in Italy 

The next slide concerns a female (L S ), age 42, who had had a cholecystectomy 
and choledochotomy for chronic suppurative cholecystitis and cholangitis in September, 
1929 Recurrent symptoms brought her to the hospital in November, 1929 Operation 
revealed massive adhesions in subhepatic region, the area involved in the previous 
subhepatic abscess These dense adhesions were firm enough to constrict the common 
duct at the site of the previous choledochotomy This area, as shown by slides, was 
excised and a soft rubber tube was placed in the common duct and held by silk sutures 
The result was very satisfactory, and to date there have been no symptoms The rubber 
tube passed out after 14 months residence in the common duct 

The next slide concerns a woman who bad bad cholecystectomy for calculus disease 
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Tig 7 — Represents the redundant common duet filled iMth stones Stones also m 
the intraduodeml portion of the duct Cholecystectomy 29 jears preaiousjy Redundant 
section of the common duct excised and the duct reconstructed o\er Ttube 



Fig 8 — Reconstruetion of the common duct following removal of T tube (I ig 7 ) 
Reconstruction of the common duct over indwelling rubber tube 
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29 3 ears before oiu examination m Februar3% 1942 At this time she was jaundiced and 
suffered recurrent attacks of colic, chills and fever, with weight loss Operation 
Februar3 23, 1942, revealed a loop of small intestine adherent to the scar of previous 
operation m such manner as to form an aperture through which another loop of small 
intestine was adherent, producing a recuinng intestinal obstruction When the condition 
was corrected, there was revealed a mass located in the liver sulcus wdiich at first 
resembled a contracted gallbladder, but when mobilized w'as found to be an enlarged 
and redundant common bile duct packed with calculi Stones W'ere found at the ampulla 
of Vater and in the intraduodenal portion of the common duct and in both left and right 
hepatic ducts The redundant portion of the duct w'as excised and the calculi removed, 
this necessitated dniding the intraduodenal segment of the duct T-tube drainage was 
instituted for three montlis and then an indw'elling tube of rubber was placed in the 
duct The result W'as satisfactorj' , the jaundice disappeared, she gained in w^eight, and 
was sjmptom free A small duodenal fistula persists wnth frequent passage of small 
concretions, but the patient, wdio is now age 70, is content 

The next case is that of a woman, age 34, who was seen in September, 1939, because 
of chronic duodenal ulcer and associated p3loric stenosis During the mobilization of 



Fig 9 — ^Necrotic destruction of the common duct enused bj penetrating duodeml ulcer Recon 
struction of the duct over indwelling tube and posterior gastroenterostomy Residence of tube three 
\ears Secondary remosal of tube necessary because of impossibility of tube to pass along the proximal 
loop of jejunum 

the duodenum in preparation for gastrectomv, a gush of clear bile flooded the operative 
field It w^as recognized that the duct was involved in the ulceiation, which had caused 
necrosis of the duct wall The duct ends were evened up, an indw'elhng rubber tube 
was placed in the duct, followed by end-to-end anastomosis of the duct ends The tube 
W'as anchored by interrupted silk sutures A posterior no-loop gastro-enterostomy was 
performed after cautery destruction of the duodenal ulcer Recovery was uneventful 
The tube remained in good position for three and a half years, when it loosened and 
caused symptoms of colic It w'as easily removed by transduodenal delivery At this time 
It was observed that the common bile duct was in excellent condition Retention of the 
tube during the interval offered less irritation than a metal tube might have caused 
These cases are taken from a personal series of 22 cases of acquired stricture of 
the common duct in which there was but one fatality The variety in this senes supports 
the formula of great variability in the pathologic and anatomic conditions encountered, 
and hence the variety of operations necessary for repair of these diseased common ducts 
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Dr Charles Gordon Heyd, New York City I think Doctor Sanders has reported a 
experience of most clinics in this country In the series of our own 
which he so kindly mentioned, representing a ly-year period, one can see very definite 
trends in the type of surgery and indications for exploration The group was made 
up of 54 surgeons Quite obviously only the more demonstrable lesions were operated 
upon in the beginning I should say we explore the common duct m about 14 per cent 
at the present time There is an infrequent common duct condition that we have noted 
A patient who has a degree or so of fever in the afternoon, has had a choIec3'stectomy 
some years ago, has an icteric index of 18 or 19, and on exploration is found to have a 
contracted duct Drainage will reveal flocculent material, with sand, and drainage for 
a month or six weeks will bring about a cure 

The philosophy behind Doctor Sanders’ paper is all-important Biliary duct disease 
IS a chronic disease and, without surgery, will end in chronic invalidism We are apt to 
forget there are systemic manifestations of gallbladd^er disease long after the local symp- 
toms have ceased to be the dominant factor m the patient’s condition Modern medicine 
has given us so many aids to ease a patient’s disability that we are apt to make him 
comfortable at the expense of his future health and well-being 

Dr Frank H Lahey, Boston, Mass This is a subject in which we have been 
interested for a number of years, and it is an important subject because there is no 
doubt that family physicians frequently have been unhappy about the end-results of 
cholecystectomy for gallstones, and very propeily so This largely has been due to 
leaving stones in the common or hepatic duct 

We have established certain reasons for opening the common duct, dilatation of 
the common duct, contraction of the gallbladder, jaundice, suspected stone, induration 
of the head of the pancreas, and long-standing gallbladder infection with stones 

I would rather depend on the condition of the gallbladder than almost any other 
reason for opening the common duct In other words, I open and explore the common 
and hepatic ducts when the gallbladder shows evidence of thickening or long-standing 
infection At the Lahey Clinic we now open the common duct in 44 per cent of cases, 
which has resulted in the discovery of stones in 18 per cent Our figures show that in 
39 per cent of cases in which stones were found, no jaundice had occurred For that 
reason, we have no confidence in limiting exploration of the ducts to those patients 
who are jaundiced 

Bile which is discolored and flocculent as it is withdrawn from the ducts is an 
indication for opening the ducts, however, stones sometimes exist in the presence of 
clear, yellow bile Occasionallj stones are present when the duct is not dilated Therefore, 
one cannot set up clear-cut indications for opening the common and hepatic duct 

Too many common ducts are cut during cholecystectomy We have operated upon 
104 strictures of the common or hepatic duct, without ever having produced such a 
condition ourselves Prevention of this accident involves a very simple principle A 
gallbladder operation should not be undertaken without adequate anatomic exposure 
There is no really completely satisfactory end-result after the common duct has been 
cut and there is a stricture There are certain things that can be done, such as inserting 
indwelling tubes, vitalium or rubber I recently published a report on one that had 
been m a hepatic duct for six years without sj'mptoms I do not like to put in a vitahum 
tube when a large section of the hepatic or common duct has been removed and the 
vitalium tube with its flange must rest directly upon the poifal vein I have sutured 
the portal vein too many times not to have a healthy respect for it True, the portal 
vein has a low piessure, but it produces a high pressure m me when I cut it When 
a large section of the common and hepatic ducts must be taken out, I ivould rather 
use a rubber tube If I have to replace it m six or seven years, I can then insert a vitalium 
tube, lessening, thus, the possibility of penetration of the portal vein, as by that time 
the tube is surrounded by a good deal of scar tissue 

In the cases in which there is a large defect of the hepatic duct and no scar tissue 
remains in the bed left by the removal of the hepatic duct, it is an advantage to emploj 
a T-tube since immediate decompression of the liver can be obtained In these rases it 
IS possible at the end of a year, when a good bed of scar tissue has surrounded the T-tube, 
to replace it with a straight rubber or vitalium tube and thus eliminate external biliary 

drainage 
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As I have frequently said, I tliink the best treatment of stricture of the common or 
hepatic duct is better anesthesia, preferably spinal, plus better relaxation and exposure, 
witli an accurate anatomic dissection about the junction of the common and hepatic ducts 
and the cystic artery These precautions eliminate many postoperative problems 

Dr Robert L Norfolk, Va The question of when to dram the common 

bile duct has been definitely laid down by Doctor Sanders and Doctor Lahey, but there 
has been no indication or rule laid dow n as to when a tube draining the common duct should 
be remo\ed Doctor Sanders merclj’’ passed this problem over by saying he removed the 
T-tube at %ariable periods of time I wish to say that if we are going to lay down definite 
rules co\ering the institution of drainage of the biliary tree, then it would seem most 
reasonable that v e should haA e some definite rules laid down concerning the cessation of 
tube drainage of the bile duct In other words, we have been told over and over again 
Mhen to put a tube in the common duct, but nevei when to take it out 

There are three factors tc be considered in removing a common duct drain (i) The 
liver factor — function normal or depressed, (2) the duct factor — inflammatory cholangitis, 
and (3) the sphincter factor — sphincter spastic, inflamed or obstructed Whenever the 
common duct is obstructed by inflammation, stricture, stone or new growth, there is an 
increase of the intraductal pressure, and when this exceeds the hepatic secretory pressure, 
liver djsfunction, as evidenced by incompetence, and often degenerative changes in the 
liver result A common bile duct dram is so placdd for the purpose of decompressing 
the liver and draining the inflamed ducts until a normal state is attained It should 
further be maintained until obstruction at the sphincter of Oddi is completely overcome 
The criteria for removing a common duct drain are based on (i) chemical study of 
bile, (2) microscopic studv of bile, and (3) the determination of the patulence of the 
sphincter of Oddi 

In the presence of liver damage and cholangitis, hepatic bile obtained through the 
T-tube shows a decrease or absence of bile salts, a decreased calcium level, and an 
increase of chloride level To simplify this chemical study for practical purposes, I use 
only the determination of bile salts and the bile chlorides The chloride level of normal 
bile is the same as blood serum level, therefore, the chloride level must approach the 
normal 450 to 550 mg per 100 cc and the bile salts in normal quantity be shown 
before the chemical factor related to drainage is considered normal Microscopically, 
the bile should be studied for cry'stals of calcium bilirubinate, mucus and pus When 
these clear up, the microscopic evidence for draining the common duct is removed The 
sphincter of Oddi must be open so that bile drams freely into the duodenum before the 
T-tube can be removed The best methods of determining the patulence of the sphincter 
of Oddi IS clamping the T-tube off for 12 to 24 hours and studying the blood for any 
increased serum bilirubin level and, in addition, retrograde injection of an opaque 
substance, like hippuran, thiough the T-tube followed by roentgenographic visualization 
I do not remov e a T-tube until all three of these studies come together, namely, a normal 
liver factor, duct factor and sphincter factor, by which I feel that we have a more 
intelligent interpretation of when to take out the T-tube than simply to remove it 
empirically a certain number of days aftei its introduction into the common duct 

I realize that these methods described are distinctly crude and will permit of con- 
siderable improvement I would urge that more investigation and study of this problem 
be made by all surgeons who are doing bile tract surgery, feeling that some day a more 
intelligent interpretation than I have presented will be offered as definite indications for 
discontinuing the drainage of the biliarj tract 

Dr James D Rives, New Orleans, La I would like to comment on two featuies of 
this discussion that seem to me pertinent It is evident that in the country from which 
Doctor Lahey draws his cases the surgeons are less timid than they are in and around 
New Orleans Here, we not infrequently see cases in which the surgeon has done 
an incomplete removal of the gallbladder or has left a very long cystic duct stump 
Within the last year I have seen three such cases in which the remnant of gallbladder or 
duct caused recurrent attacks of jaundice in the absence of stones 

I would like to report a single case that seems to have bearing on Doctor Womack’s 
suggestion that cholesterol may be deposited m the sentinel node Several years ago 
I operated upon an elderly vvhite male with complete obstruction of the common bile 
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duct and a long-standing history of chronic cholecystitis, with recurrent acute attacks 
On exploration, I found a huge mass in the gastrohepatic omentum obscuring the common 
duct, the hepatic arter3'', and the portal vein This was surrounded by very extensive sub- 
acute and chronic inflammatory reaction I had at first thought that this was a huge 
stone that had been extruded from the common bile duct By very cautious dissection 
I was able to demonstrate that it lay entirely outside the duct and consisted of what 
appeared to be, and what on examination proved to be, a large mass of cholesterol, 
measuring about 2x3x4 centimeters The common duct was then opened and several 
stones rernoved No evidence of damage to the wall of the duct existed and I ha\e 
concluded that this cholesterol deposit was probably in the lymphatic structures 

Dr Warren Coi l, Chicago, 111 I was much interested in Doctor Womack’s state- 
ment that disease of the gallbladder is due to chemical factors and not pnmarib" to bacteria, 
te , the bacteria get m secondanlj We have arrived at the same conclusion experi- 
mentally In a series of dogs we obstructed the cystic duct partially and obsen’ed the 
gallbladder for several months For three months nothing happened to the gallbladder 
wall , however, after six months the wall becomes thickened Microscopically, we found 
the same condition we see m the surgical pathology room, namely, thickening of the wall, 
fibrosis, etc I believe Doctor Womack’s explanation of cellular reaction to cholesterol 
and bile salts sounds very feasible We all know that cholesterolosis has not shown 
evidence of being the cause of many symptoms Nevertheless, his suggestion that 
cholesterolosis and deposit of bile may be an early stage in the pathogenesis of gall- 
bladder disease appears as definite evidence that pathologic changes may develop 

Dr Barney Brooks, Nashville, Tenn The remarks which have been made con- 
cerning the most appropriate tune to remove a T-tube from the common bile duct 
prompt me to suggest that in my opinion it is best not to use a tube at all We have 
not placed any sort of a tube in tlie common bile duct for a period of at least 15 jears 
I believe the only indication for the use of a T-tube is m instances in which this is the 
only method of establishing continuity between the hepatic duct and the intestinal tract 
In other words, we use a T-tube only when there is not a common duct in vhich to 
place it In instances 111 which a stone is removed from the common duct, the opening 
111 the duct is carefully closed A cigarette drain and small rubber tube are placed down 
to the site of closure, and in at least half the cases the patient recovers without any 
biliary fistula 

Dr R L Sanders Memphis, Tenn (closing) Referring to Doctor Brooks’ state- 
ment, a good many surgeons do not use drains in the common duct, but close the duct 
primarily after taking out the stones I shall not argue this point, as I believe that 
whether one should or should not dram the duct is a matter of individual opinion and 
end-results 

As to anesthesia, we har e used a general anesthetic, with a supplementary field block 
if necessarj, in practicall> all our cases and have found relaxation excellent and exposure 
of the gallbladder and ducts ample Fortunately, we have never injured nor accidentally 
cut the duct, so far as we know, nor have we encounteied anything like the number 
of damaged ducts observed by Doctor Lahey Certainly, we have no reason to alter 
our practice in regard to anesthesia, although we realize that the choice in this matter, 
also, IS largely one of individual pieference 

In common with many other members of this Association for a number of years 
I have been teaching medical students in preparation for private practice It is mv 
opinion that we should be cautious in advising these inexperienced young men to open 
the ducts unless the indications are definitely present Surgeons in larger medical centers, 
who have had many years of experience, might perform a choledochotomy in eveiy other 
case without serious risk to the lives of their patients The procedure is not without 
danger however, and for the average surgeon, especially the one recently out of training, 

I consider sudh a practice contrary to good, sound surgical principles From an 
experience including approximately 2,000 gallbladder operations over a period of more 
than 30 years, I am inclined to agree with Doctor Heyd that definite indications tor 
opening the ducts are encountered in only IS to 25 per cent of cases Our end-results 
have proved the truth of this point 
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PROM TUC \ VSCULAR VNO NEOROLOGICAl, CENTERS, ASHPOUT) GENERAL HOSPITAL WEST VIRGINIA 

It would appear that in this war the incidence of vasculai injuries and 
of concomitant ner\^e injuries would probably surpass that of any other 
Viar In addition to ordinary wounds produced by machine gun, rifle bullets 
and shrapnel, a great many multiple injuries are being produced by frag- 
mentation of land mines, grenades and aerial bombs, as will be shown in a 
review of individual cases Land mines and grenades may produce as many 
as fifty small individual \\ounds scattered over the body without causing 
death This naturally increases the chance of vascular and nerve injuries 
Of more significance to the study of major wounds to blood vessels and 
neiA'es is the fact that improved methods for the control of shock and 
infection have presented a greater number of such injuries for subsequent 
obsen'ation 

Nerve lesions leading to motor and sensoiy paialysis of the upper and 
lower extremities are so obvious, because of their disabling consequences, 
that vascular injuries, at least m their early stages, are frequently overlooked 
Conversely, vascular injuries in w'hich a laige pulsating hematoma is present 
may mask injuries to neural structures With this in mind, it is of extreme 
importance that patients having nerv’^e lesions be examined with great care 
lest an aneurj^sm or an arteriovenous fistula, or other blood vessel injury 
be missed Only by a careful palpation, inspection, and auscultation of every 
wound can this be accomplished 

It is well to recall that all large blood vessels, with a few exceptions, 
are accompanied by peripheral nervous tissue This is to be remembered 
especially m wmunds of the neck w'here the great vessels he in such close 
proximity to important cranial and cervical nerves The same is likewise 
true m the brachial, femoral and popliteal regions, and while aneurysms of 
a traumatic nature are more frequently found at those points, it is neverthe- 
less true that any vessel, regaidless of its size or location, may be the seat 
of a disabling vascular injury 

It IS not the purpose of this paper to review the common signs and 
symptoms of aneurysms, or of the ordinary manifestations of nerve injury 
or nerve section Re ports in the past w^hich have dealt with aneurysms, 

*Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La ’ 
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have m the mam neglected, or have failed to note concomitant nen^e lesions 
For this reason cases are presented here to show the frequent combination 
of such injuries ' 

In the inception of any vascular injury such as an aneurysm or fistula, 
external or internal bleeding may be severe and the immediate care, quite 
correctly, is directed to the control of the hemorrhage In many instances, 
therefore, the appraisal of damage to neural tissue is delayed The appear- 
ance of the external wound seen days or weeks after the original trauma 
is of little value in determining the state of the blood vessel or nerve injurj 
In man}^ injuries hemorrhage may be slight, e\en though a major vessel is 
iiwolved In the absence of severe laceration, bleeding may be controlled 
b) the pressuie of the soft tissues and thus pulsating hematoma or false 
aneurysm wull be formed 

The history will usually suggest the extent of the nenmus tissue damage 
because even during the acute stage of the injury the patient, if conscious, 
IS usually immediately cognizant of sensor}”^ and motor loss, wFereas, the 
presence of an aneurysm or a fistula maj' be discovered only at a much later 
date For instance, paralysis of a peripheral nerve recognized b}’- the patient 
at the time of the w'ound might indicate severe trauma or even section of that 
neive, w^hereas, if it came on at a later date in the presence of an aneurjsm, 
it most certainly w'ould be due to pressure, a fact of considerable prognostic 
importance 

In the presence of a large number of casualties and under battle condi- 
tions such as front line hospitals are nowf working, a diagnosis, though 
incomplete, or even incorrect, may be carried by a wounded soldier for 
some time This does not imply that proper treatment has not been given 
but It does entail upon those who are working m the Zone of the Interior 
or m general hospitals distant to the battlefield, the necessity of particularly 
careful examination, uninfluenced by anj'^ previous diagnosis Moreover, 
it IS a w^ell known fact that a vasculai lesion may develop slowd) to the 
point of recognition For example an arteriovenous fistula, surely present 
from the onset of injiiiy, maj not show' the characteristic signs until some 
time later when edema and tissue hemorrhage have been absorbed This 
IS substantiated by the fact that vascular lesions were discovered m five 
patients iii this geneial hospital upon whom onlj neurologic diagnoses had 
been made pieviousl) 

The neurologic sequelae of gunshot wounds of the central and peripheral 
neivous systems have varied but little m the previous armed conflicts m 
which these disturbances have been studied The causalgia that Weir Mitchell 
described so graphically in the American Civil War differs m no respect 
from that observed today m Army General Hospitals In this w'ar the 
character of the inflicting forces has altered both the type and particularly 
the frequency of injuries to neural tissue as exemplified in the first instance 
by blast injuries and in the second by aerial bomb and antipersonnel land 
mine injuries 
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VASCULAR AND NERVE WAR INJURIES 


I — ^VESSEI^NERVE INJURIES OF THE NECK 


Among these pre^aously well recognized neuiologic syndromes are those 
extracranial lesions of the last four cranial nerves caused by gunshot wounds 
As Pollock and Davis^ have stated, the numbei of such syndromes is limited 
only by the possible combinations of complete or incomplete paralyses of 
these several cranial nerves and the descriptive ability of the various observers 
Among the classical syndromes involving all or several of the last four 
cranial neives are those of Avelhs,“ consisting of a unilateral paralysis of 
the soft palate and the laiynx, from a lesion of the vagus and the internal 
branch of the spinal accessoiy nerve, of Schmidt,^ characterized by the 
inclusion of the external bianch of the spinal accessory neive to the foie- 
going s}mptoms, and of Jackson,’’ which includes, in addition to all these 
symptoms, involvement of the hypoglossal neive 

During the course of and following World War I, Vernet,’’ Collet,” Sicard," 
Villaret,^ Barbe,” Konier,’” and Pollock^^ added significant contributions to 
the literature of War injuiies involving these neural structures 

These authors gave to the combination of cranial nerves involved descrip- 
tive terms denoting eithei the neuiologic distribution of or the anatomic 
location of the causative vound. such as, “syndrome of the posterior lacerated 
foramen” (Vernet), “glosso-laiyngo-scapulo-pharyngeal hemiplegia” (Col- 
let), “complete syndrome of the last foui cranial nerves” (Sicard), and “syn- 
drome of the postenoi retropaiotid space” (Villaiet) 

Whateter the syndiomes ma} be teiined, the resulting neuiologic dys- 
function depends upon the close anatomic continuity of the last four cranial 
nerves in the early part of then exti acranial courses In the jugular foramen, 
the glossopharyngeal, vagus and spinal accessory nerves, in order from before 
backward, he between the inferior petrosal sinus anteiiorly and the internal 
jugular vein posteriorly At its exit fioni the jugular foramen, the internal 
jugular vein lies to the outside of the nen'’es and the carotid artery, with its 
accompanying sympathetic plexus, is placed closely in front and medially 
to these nerves The hypoglossal nerve is m close proximity since it leaves 
the skull through the adjacent anteiior condyloid foramen In their moie 
peripheral courses, the four neives remain m close approximation to a point 
slightly below the tip of the mastoid, in the so-called retroparotid space 
More laterally placed, in the coional plane of the head, he the seventh and 
Jifth nerves 

Although reports of injuries to the jugular vein and carotid artery m 


association with injuries to the last four cianial nerves are rare in the 
World War I hteratuie, such a combination of nerve and vessel injury must 
have occurred with some frequency Among these infrequent observations 
of similar cases is that noted by Heyiovsky^- who described involvement of 
the last four cranial nerves with a spurious aneurysm of the vertebral artery 
Aneurysmorrhaphy Nvas successful, but as in Case i {tnfia vide) the neural 
defect showed no evidence of improvement That they were not reported 
would indicate that these cranial nerves may be injured without concomitant 
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vascular injury, as noted by Vernet, or that such vascular injuries may occur 
and heal spontaneously, oi that the vascular injury was so formidable that, 
lacking modern methods of shock control, these cases did not survive 
It IS obvious that giave vascular injuries of a chronic, progressive nature 
do occur with the vaiious classical sjmdromes indicating involvement of the 
last four cranial nerves, and that, furthermore, the control of such vascular 
injuries is of paramount importance in the rehabilitation of the wounded 
soldier 

Case I — C J H , Hasp No 991 Gunshot zvontid of face Removal of 44 caliber 
bullet m left occipitomastoid region Involvement of V, PII, X, XI and XII cranial 
tieives and production of A-V aneiitysnt No improvement in neurologic status after 
lesection of vascnlai lesion 

On November lo, 1942, this soldier was struck m the left malar region at close 
range with a French 44 caliber revolver bullet The missile traversed the face, the 
lateral aspect of the neck, and became imbedded in the soft tissues of the left occipito- 
mastoid region He staggered back under the impact of the bullet but did not lose 
consciousness He noticed at once loss of feeling m the mouth and lower left side 
of the face His voice was hoarse, and he was unable to fully lift the left arm from 
his side There was no extensive external hemorrhage, but the tissues of the side of 
the neck swelled considerablj Within a few days he became cognizant of a loud 
buzzing in his left ear Upon occasion, his pulse rate would become very rapid On 
December 22, 1942, the bullet was removed from tlie left occipital region, and on 
February 22, 1943, the left common carotid artery was ligated, without change in 
his symptoms 

On admission to the Ashford General Hospital, two months later, there was a 
small scar over the left malar region, denoting the wound of entry There was a 
short operative scar 4 cm mesial to the tip of the left mastoid The tissues in this 
region appeared full m comparison to those on the right Palpation revealed a deeply 
situated pulsating mass with a distinct systolic thrill Auscultation noted a continuous 
bruit accentuated in systole with maximal intensity over the occiput which could be 
obliterated by deep pressure over the sternomastoid muscle Arterial pulsation was 
absent over the left common carotid artery, the site of the earlier ligation It was thought 
that this was an arteriovenous fistula of the cirsoid type, probably involving the 
occipital artery and vein deep to the muscles and posterior to the mastoid process 
The question of involvement of the vertebral artery with accompanying veins in this 
region was considered 

Neurologic examination disclosed the following findings of significance The 
pupils were of equal size, and there was no enophthalmus There was analgesia and 
anesthesia over the third branch of the left fifth nerve, there was loss of taste over 
the anterior two thirds of the left side of the tongue, the soft palate was pulled to the 
right upon phonation, and the gag reflex was absent on the left side, the voice was 
hoaise and laryngoscopy disclosed a left abduction palsy, tbe left arm could not be 
abducted above 90 degrees, and there was atrophy of the left sternomastoid and of 
the lower two-thirds of the trapezius muscles, the superior third of this structure was 
incompletely paralyzed The left side of the tongue was atrophic and furrowed and 
protruded to the left (Fig i) 

The neurologic diagnosis was involvement of V, special visceral afferent (taste) 
of VII, IX, X, XI, and XII cranial nerves, similar to those syndromes reported bj 
Collet, Vernet and Sicard, with the addition of the V and VII nerve lesions To this 
was added the diagnosis of an arteriovenous aneurysm, probably of the occipital vessels 

An excision of these vessels was carried out on June 15, i943 A semicircular 
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incision beginning over the left mastoid muscle was carried upwards over the base of 
the skull to the midhiie The deep muscles were cut and retracted caudally The 
external carotid arterj’- was ligated, but this had but little if any effect upon the cirsoid 
aneurysm, which could be seen and felt at the base of the skull This aneurysm was 
excised bj ligating and cutting numerous arteries and veins which were seen to 
communicate with vessels entering the skull Considerable bleeding was encountered, 



Tic I — Case i Paral>sis of left hypoglossal nerve 

which w'as controlled by coagulation and by the use of fine silk ligatures At the end 
of the operation the bruit and thrill had disappeared 

Tw'o weeks later, as a result of a friendly wrestling match, the wound was opened 
and a severe secondary hemorrhage occurred This was controlled by hemostats which 
were left in place, and by packing Following this the vertebral artery was ligated, 
which apparently controlled the bleeding since no further hemorrhage occurred with 
the removal of the clamps and packing The wound healed uneventfully There was 
no return of the bruit and thrill There was no change m the neurologic findings 

upon discharge three months later and upon review examination three months after 
discharge 
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Case 2 H C H, Hasp No 1397 Gunshot wound left stde of neck, Aprd 31, 
1943 Involvement of cranial nerves VII, X, XI, XII, and second cei-vical with incom'- 
plete cicatricial occlusion of left common carotid artery Artery fieed fiom cicatriv 
Progressive improvement in neurologic defect 

On March 31, 1943, this soldier was injured by aerial bomb fragments which struck 
the left side of his neck, left thigh, and left frontal region of the scalp He was 
unconscious for two hours Severe hemorrhage persisted from the neck wound, and 
two plasma transfusions were given during the first 24 hours after the injury Forty- 
eight hours later the neck wound was explored, and foreign bodies were removed At 
this time he was unable to talk, move the left side of his face, or shrug the left 
shoulder He noted loss of feeling over the lower third of the left side of the face 
He had some difficulty swallowing fluids Three weeks after the injury, the aphonia 
cleared, and his voice became progressively less hoarse Both facial and shoulder 
movements improved slowly but steadily From that period m his convalescence until 
his admission to Ashford General Hospital on May 10, 1943, he noticed an inter- 
mittent singing noise in the left ear 

There was a small, stellate, puckered scar below and anterior to the tip of the 
left mastoid Palpation over the scar and in the anterosuperior cervical triangle dis- 
closed a small, tubular expansile mass Auscultation over the mass revealed the 
presence of a harsh, continuous bruit, accentuated in systole, which could be obliterated 
by compression of the common carotid artery 

Neurologic findings included an apparent enophthalmus on the left, moderate weak- 
ness of the musculature about the left angle of the mouth, normal taste perception and 
hoarseness with an abduction paralysis of the left vocal cord The superior third of 
the left trapezius muscle was atrophic with weakness of shoulder elevation, but with 
normal abduction of the left arm The tongue was atrophic and protruded to the left 
There was an area of hypalgesia and hypesthesia corresponding to the anterior fibers 
of the second cervical nerve 

The neurologic diagnosis was involvement of the VH, X, XI and XH cranial and 
the second cervical nerves With the exception of the VII nerve disturbance this 
case was similar to the sjmdromes pieviously recorded The more infenorly and 
laterally placed site of injury in this instance explained the lack of involvement of 
the glossopharyngeal nerve Surgical exploration of the expansile mass in the cervical 
region disclosed a cicatricial, incomplete occlusion of the common carotid artery with 
proximal dilatation of the vessel The neurologic disturbance, with the exception of 
the abduction paralysis of the left vocal cord, improved steadily until discharge three 
months later 

The release of scar tissue about the carotid artery led to complete disappearance of 
the bruit and thrill, a finding worthy of note, since apparently scar tissue contracting 
about a vessel may produce the cardinal physical findings of an arteriovenous fistula 

Case 3 — R Z , Hasp No 3007 Gunshot wound, 20 mm shrapnel, left mastoid 
region on December 3, 1942 Involvement of cervical sympathetic, VII, IX, X, XI and XII 
cranial nerves, associated with A-V aneurysm of internal carotid artery and internal 
jugular vein and evidence of increased intracranial pressure Resection of A-V aneurysm 
Moderate improvement in neurologic status 

This soldier was injured on December 3, 1942, by pieces of shrapnel from a 20 mm 
shell which struck the left mastoid region and left shoulder The former wound bled 
profusely for a few seconds, and then hemorrhage ceased spontaneously Three days later 
the mastoid-cervical wound was explored and a foreign body removed On the following 
day, he noted a buzzing sound in the left ear, the appearance of a swelling below the 
wound and for the first time, developed moderately severe generalized headache There 
was weakness in the muscles of the lower half of the left side of the face, and his voice 
was hoarse He noticed that choking would follow the ingestion of fluids, but that 
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solid food was tolerated without difficulty When he became ambulatory, he realized 
that he could not abduct the left arm above 90 degrees On April 3, 1943, the left 
common caiotid artery and left internal jugular vein were ligated On June ii, 1943, 
the A-V aneurj^sm involving these A'essels was resected, both procedures being pei formed 
by Lt Colonel William V Co\, AI C The patient’s convalescence from these operations 
A\as without untoward incident Neurologic examination was carried out in the Ashford 
General Hospital on August 30, 1943 

The site of the opeiative procedure showed nothing abnormal, and there was no 
e\ idence of recurrence of the arteriovenous aneurysm V ision in the O D was 20/20, 
in the O S vision was reduced to hand movements, with fingers recognized in the 



i 

\ 








Fig 2 — Case 3 Arteno\enous aneurysm of internal carotid 
jugular \ein The \ascular lesion and the narrowed palpebral 
fissure are apparent (Case of Lt Colonel William V Cox ) 


tne letr 


temporal quadrants The optic nerve head of the right eye was normal 
neuroretinal outline was clear, but the temporal half of the disk was pale Adjacent 
to the temporal margin were two or three hyaline deposits and similar deposits were 
noted nearer the macula An area just above the disk was pale The changes in this 
fundus suggested an earlier papilledema with subsequent atrophy Previous studies, 
prior to operation, had disclosed a bilateral papilledema of three diopters 

The pupils were equal and active to light stimulation and upon accommodation 
There was intermittent conjunctival injection on the left On July 9, 1943, Captain C N 
Eastman, M C , had reported a narrowing of the left palpebral fissure, enophthalmus, 
some decrease in intra-ocular tension as compared to the right and normal side, loss 
of the ciliospinal reflex and loss of sweating over the left side of the face There was 
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110 change in sensation over the domain of nerve V There was a contracture of some 
muscle fibers at the angle of the mouth, causing inversion of this structure There 
was weakness of the iisorius, triangularis and lower fibers of the orbcularis There 
was slight loss of the normal palatal arch on the left and the soft palate pulled to the 
right upon phonation The voice was hoarse and laryngoscopy revealed an abduction 
paralysis of the left vocal cord The left sternomastoid muscle was functionless, /and 
the left arm could not be abducted above 90 degrees 



Tig 3 — Case 4 Exophthalmos Left se\enth nerve paresis Note wound of 
entry on lateral aspect of nose 


The neurologic diagnosis was incomplete involvement of the cervical sympathetic 
chain, and cranial nerves VII, IX, X, XI and XII, the syndrome described by Villaret 
All components of the neurologic picture had improved considerably except those 
involving cranial nerves X and XI Among six gunshot wounds of the last four cranial 
nerves described by Vernet with Lanvois and Patel is one quite identical with this 
case, but concerning which no postoperative course is available 

From the overseas clinical record it is clear that this patient had bilateral papilledema 
of three diopters before operation This would suggest an increase in pressure m the 
venous circulation of the brain Such a course is not incompatible with what is known 
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The supra-orbital veins were engorged, and a distinct, continuous thrill could be 
felt in both the upper and lower left eyelids This thrill was transmitted into the neck 
over the carotid vessels Over the left eye, forehead and left side of the neck there 
was a harsh, continuous roaring bruit, accentuated in systole The left eyeball pulsated 
slightly The whole picture was one of pulsating exophthalmos and was thought to 
be due to a communication between the cavernous sinus and the left internal carotid 
artery On May 26, 1943, the left common carotid artery was partially compressed with 
an aluminum band, and it was felt that about 80 per cent of the blood flow through this 
vessel was stopped Following this there was definite improvement in the exophthalmos, 
and, on June 23, 1943, the carotid artery was again exposed, together with its terminal 
branches At this time temporary occlusion of the common, internal, and external 
carotid vessels did not obliterate the bruit previously described, and it was felt, 
therefore, that a large blood supply to the fistula was coming from the other side 
and from the vertebral vessels At this time the common carotid artery was doubly 
ligated with braided silk and the wound closed Following this there was additional 
improvement m the exophthalmos, although the bruit and thrill were only slightly affected 

The patient was seen in consultation by Dr Rudolph Matas, and he agreed in the 
opinion that no further operative procedure should be carried out at this time 

The neurologic diagnosis was involvement of the V, VII and Xlth cranial nerves 
associated with an arteriovenous aneurysm of the left internal carotid artery and cav- 
ernous sinus (Figs 3 and 4) 

DISCUSSION 

Any specific syndrome of the cranial nerves in their extracranial couises 
depends upon the unpredictable vagaries incident to trauma through gunshot 
wounds and upon the time interval at which the ‘neurologic observations are 
made Although it is obvious that their close anatomic grouping sets the 
stage for multiple involvement of the last four cranial nerves, yet their separa- 
tion into syndiomes is of dubious neurologic import From a study of these 
cases, and from other tiaversmg wounds of the face and neck without signifi- 
cant change at the time of neurologic study, several observations of prog- 
nostic import seem worthy of comment In the first place, inj lines of nen'^es 
V and VII of transient or of rare permanent nature, may be engrafted upon 
the usual classical syndromes of the last four cianial neiw-es This super- 
imposed neurologic defect has exhibited a strong tendency towaid spontaneous 
regression in the patients under obseivation In the second place, a lesion 
of the last foui cranial nerves, whether acute or of a chronic and perhaps 
regressive character, may incapacitate the patient m only two significant 
respects In Case 3, there was pronounced difficulty in the early days after 
the injury, in swallowing fluids Six months after the injury, the persistent 
abduction paralysis of the left vocal cord precipitated respiratory collapse at 
the beginning of induction of anesthesia, preliminary to the introduction of 
an intratracheal tube A similar episode occurred in this hospital under 
identical circumstances m the treatment of Case 2 The involvement of the 
external branch of the spinal accessory nenj^e has shown little tendency toward 
improvement and the loss of abduction of the upper extremity above 90 
degrees remains as a defect of considerable magnitude Direct exploration 
of the region of the jugular foramen with the view of decreasing this neuro- 
logic disturbance has not been carried out or contemplated in these cases 
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Finally, the experience that vascular injuries are associated with many 
injuries of the last four cranial nerves may not represent the true fiequency of 
the combined injury, since this hospital has been designated as a Vascular 
Center The combined injuiy, whether immediately fatal from hemorrhage or 
amenable to treatment, must be fairly common because of the anatomic 
contiguity of the vasculai and neural structures 

The vascular lesion may include, in individual cases of a chronic nature, 
cicatricial occlusion, A-V aneurysm, false aneurysm or even similar lesions 
from indirect violence similai to Case 4 The fact that the vascular lesion 
m Case 2 was unrecognized previously is woithy of comment The vasculai 
injury may bear no relationship to the extent 01 duration of the neural damage 
except that of a concomitant injury In these patients at least, the neural 
disturbances developed immediately following mjuiy and were not favoiably 
influenced by repair of the vascular lesion That the aneurysmal mass may 
influence adversely the extent of neural injury in some instances is not disputed 


II — TOSSEL-NERVE INJURIES OF THE UPPER EXTREMITY 

It IS the consensus of opinion of formei writers on this subject that 
neuial complications are much more common in aneurysms of the upper 
extremity than in those of the lower extremity Thus Fromme,^^ m a long, 
carefully documented article, recorded 13 aneurysms of the upper extremity 
with neuial changes out of a total number of 16 Makins^"^ stated that 25 
pel cent of the subclavian aneuiysms showed involvement of the biachial 
plexus and out of 54 cases involving the axillary and brachial aiteiies, 43 
per cent showed involvement of neural structures In Maurer’s^^ senes 
of 71 aneurysms of the upper extremity, approximately 25 per cent showed 
neural complications On the other hand, in Makins’ extensive senes of 
170 femoral artery injuries and 85 popliteal artery injuiies, concomitant nerve 
injury was reported as rare Illustrative of the combined vessel-nerve 
injuries to the fiist part of the axillary artery is that described in the 
following case 

Case 5 — D F H , Hasp No 2869 Tiavei sing gunshot zvound of left tnft aclaviadai 
space on Match 28, 1943, follozvcd hy paialysts of left atm for tzvo months Subsequent 
1 eseef wn of false aneuiysin of fiist pait of left axtUaiy aitery zoith slozv tmpi ovement 
1)1 ncutologic status 

On March 28, 1943, this soldier was struck by a rifle bullet in the left infia- 
claviculai space which traversed the apex of the axilla and made its exit lateral to the 
tip of the left scapula External bleeding was minimal at the time of injurj’’ and a 
massive subcutaneous hematoma did not develop The left arm became paralyzed at 
the moment of injury and did not exhibit evidence of improvement for two months 
Return of function was marked first by flexion of the forearm, and then by extension 
of the wrist Sensorj^ loss was noted over the entire arm after injury, but regressed 
slowly until it involved the outer aspect of the forearm, the thumb, and first three fingers 
After hospitalization in tlie Zone of the Interior, an aneurysm of the first part of the 

axillary arterj' was disclosed, and he was referred to the Ashford General Hospital 
for treatment ^ 


Examination noted a small, well healed wound of entry 4 cm below the outer 
third of the left cla\iclc and a larger, irregular scar denoting the wound of exit lateral 
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to the tip of the left scapula In the left infraclavicular space an oval, expansile 
mass, 3 X 2 cm was palpable Upon auscultation, a faint, systolic bruit was audible, 
which radiated into the distal third of the extremity Blood pressure m the right arm 
was 122/78, m the left 110/76 The radial pulse on the left was weaker than on the 
right, the ulnar pulse was absent 

Neurologic study noted complete involvement of the musculocutaneous nerve, an 
incomplete lesion of the median nerve and minimal disturbance of the radial nerve, 
with corresponding muscle dvsfunction There was an area of hypalgesia and anesthesia 
corresponding to the sensory distributions of the lateral antebrachial cutaneous and 
median nerves On August 16, 1943, a false aneuiysm of the first part of the left 
axillary artery was resected At operation, an extensive gap in the musculocutaneous 



Fig s — Case 5 Note operative approach to aneurysm of aMlIarj artery and neural defects 


nerve was observed The mass of the aneurysm compressed the median nerve m 
particular There was no demonstrable change m the vascular supply to the extremitj 
following operation Beginning improvement in the neural defect is detectable at this 
time, three months after operation (Fig 5) 

Case 6 — J K C , Hasp No 4246 Rifle zvoinid of nyht chest ivitli subsequent 
shiapncl zoound of tight shouldet on Aptil 23, 1943 Eatly paralysis of right atm zvith 
lapid fiincttonal rccovcty Residual sciiatus antenor and tticeps muscles paiesis 
'iitciial aneurysm of lateial thotacic aiteiy tcsccted 

This soldier sustained a rifle bullet wound of the upper right chest on April 23, 
1943 He remained on the field under fire until the following day when he was again 
injured by a shrapnel fragment in the right shoulder At this time, the right arm 
was paralyzed with the hand and fingers m flexion spasm The hand and arm recovered 
normal function, as far as the patient could tell, in the following two months Chest 
pain persisted, and he was evacuated to the Zone of Interior 

Upon admission, October 25, 1943, a rounded, pulsating mass was palpated high 
m the right axilla m the course of a routine examination It appeared to be separate 
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On November 2, 1Q43, exploration of the right axilla disclosed an arterial aneurysm 
of the long thoracic artery measuring 4 cm in diameter The long thoracic nerve 
curved around and was imbedded m the wall of the aneurysm After resection of 
the aneurysm inspection of the axillary and radial nerves revealed no gross abnormality 
(Fig 6) 

In Makins’ senes, nerve injuries occtiired in ten of 43 instances of injur}'- 
to the brachial artery Of striking interest is the fact that only one arterio- 
venous aneurysm was found in Makins’ patients as compared with 12 of 
the artei lal variety One A-V aneurysm of the brachial arter}^ with associated 
nerve involvement was encountered in this senes Due to associated infection, 
It has not as yet been treated A brief description of this patient is noted 
under Case 12 



Fig 7 — Case 7 Postoperati% e appearance folloningr endo aneurysmorrhapliy of brachial artery 

Note obvious ulnar iierre deformity 

Two aiterial aneurysms of the biachial aitery m the antecubital space 
associated with nerve mjuiy were obseived Both demonstiate the value 
of resection of the aneurysm as compared to endo-aneurysmorrhaphy when 
concomitant nerve injury is present 

Case 7 — E IV B, Hasp N^o 1403 Gunshot zoonnd of light upper f 01 conn 
Immediate numbness of ulnai aspeet of hand zoith zveakness of intunsic hand musculafu? c 
Obliterative endo-aneiirysmon Iiaphy of btaehial aiteiy zvith seeond-stage evtraneural 
netuolysts of ulnar nerve 

This soldier was shot by a rifle bullet on March 23, 1943 The missile entered the 
lateral aspect of the middle third of the right forearm, traversed the arm diagonally' 
and made its exit slightly above the medial condyle of the humerus The wound of exit 
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bled profusely and a tourniquet was applied He noticed immediately weakness of the 
hand grip and loss of feeling along the inner aspect of the forearm, the ulnar aspect of 
the hand, and the fourth and fiftii fingers There was a transient infection in the wound 
of exit 

Examination of the right upper extremity. May 7, I 943 , showed a tubular swelling 
of the proximal half of the forearm with a fluctuant area 4 cm below the medial condyle 
of the humerus There was a systolic pulsation together with a systolic bruit over the 
fluctuant area Elsewhere the skin and subcutaneous tissues were firm and indurated 
without local heat or change in the overlying skin Pressure in the region of the 
ulnar nerve adjacent to the wound of exit caused a tingling paresthesia There was 
loss of function m the flexor carpi ulnans and the two medial heads of the flexoi 
digitorum profundus and the intrinsic musculature of the hand innervated by the ulnai 
nerve The little finger and the ulnar aspect of the hand were analgesic and anesthetic 
There was a narrow band of hypalgesia along the lateral margin of the lower half of 
the forearm Obliterative endo-aneurysmorrhaphy of the brachial artery was done 
on May 17, 1943, with no alteration in the peripheral vascular supply to the hand On 
July 14, 1943, the ulnar nerve was found divided in the thick scar tissue at the site 
of the aneurysmal sac An end-to-end anastomosis was cai ned out with tantalum rvire 
No return of function is evident at the end of four months (Fig 7) 

Case 8 — H A B , Hasp N'o 3009 Gunshot zvound of left foicaun Immediate 
miiiibncss and zveakness of hand Aiteual ancuiysm of hiachial aftciy in antccubital 
space One-stage resection of ancuiysm and neurolysis of ulnar and medial neives Slozv 
unpiovcincnf in ncuiologic status 

This patient was shot by a 30 caliber rifle bullet on July 3, 1943 The missile entered 
the left forearm on its anterior and lateral aspect and emerged just above and postenoi 
to the medial epicondyle of the humerus He noticed immediate numbness and weakness 
of the band There was marked swelling of the elbow, foiearm, and hand within two 
hours of the injury but there was no external hemorrhage On the 17th day following 
injury, an incision was made below the antecubital space and much blood clot was 
evacuated On admission, August 16, 1943, slight motion of the wrist and of the third 
finger had appeared There had been no improvement m the original sensory loss 

Healed wounds of entry and exit were noted corresponding to the path of the missile 
The left upper forearm was swollen and indurated An oval mass, 6 cm m length, 
was palpable on the medial aspect of the forearm below the antecubital fold There 
was an expansile pulsation in the mass, synchronous with cardiac systole A loud systolic 
bruit was audible upon auscultation Compression of the brachial arterj’^ m the arm caused 
the mass to become smaller and the bruit to disappear The ulnar pulse was absent 
The radial pulse rvas weaker on the left side than on the right 

Motor examination of this extremity showed disuse atrophy of the arm musculature 
Afimmal radial extension of the wrist was possible Slight extension of the third 
fingei at the metacarpophalangeal articulation was elicited No other movements of 
the hand musculatuie were possible There was marked contracture of the flexor tendons 
to all fingei s The entire hand showed cutaneous atrophy and loss of sweating 
\nalgcsia and anesthesia weie piesent over the sensory distributions of the ulnar and 
median neives in tlie hand 

On September 7, 1943, the arterial aneurysm was resected The median nerve was 
compressed bj the mass of the aneurysmal sac and the ulnar nerve was buried in a mass 
of scarred, indurated muscle tissue medial to the aneurjsm It was observed that 
w’ldespread muscle damage was present in the bellies of the flexor musculature of 

forearm Slight improvement m the neurologic status has been evident since operation 
(Fig 8) 

The penpheial neive injuries visualized at operation in the preceding 
four patients dift'eied giossly m but two respects from peripheral nerve 
injuries obsen^ed 111 the absence of vasculai injuries In the first place, to 
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Fig 8 — Case 8 Arterial aneurysm of brachial artery with ulnar and median nerve 
paralysis Preoperative photograph Note drainage scar 
(Insert) Operative specimen 


the usual pathologic findings of complete or partial nerve section, contusion 
01 compression by scai tissue, is added the factor of compression by the mass 
of the aneurysmal sac It is notewoithy in these cases, and in the few 
recorded in detail in the eailiei hteratuie, that the neurologic defect usually 
appears full blown at the moment of injuiy Spontaneous return of neuro- 
logic function rarely appears and operative repair of the neural pathology 
IS mandatory In the second place, the presence of a vascular lesion, be it 
arterial transection or aneurysm with concomitant nerve injurj^, tends to 
exaggerate and make permanent the existing neuial dysfunction through 
local and general alteration in the nutrition of muscle fibers The frozen, 
contracted hand, resulting from acute arterial occlusion is well recognized, 
and if this deleterious factoi be added to a neural defect, the resulting deform- 
ity may be irremediable 

It IS of interest that in Case 7 the question of abscess formation rather 
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than arterial aneurysm was considered, and in Case 8 actual incision was done 
In Fromme’s Cases i and 25, similar supposed abscesses were incised with 
resultant severe hemorrhages, and in Case 46, identical with the last two 
of this series, the diagnosis of abscess was entertained briefly 

Finally, it may be stated, unequivocally, that a single, inclusive surgical 
approach to the vascular and the neural lesions is preferable to surgical repaii 
of eithei lesion at separate operations 

III VESSEL AND NERVE INJURIES OF THE LOWER EXTREMITY 

Peripheral nerve injuries occur with arterial or arteriovenous aneuiysms 
of the lower extremity liiit with less frequency than with those of the 
upper extremit) and neck They may involve the sciatic nerve in traversing 
wounds of the thigh and the peroneal and tibial components in large, open 
w'ounds of the popliteal space In only five of 85 instances of popliteal arteiy 
injury ivere neuial structuies involved in’ Makins’ series, and the incidence 
in other major repoits is correspondingly low 

Case 9 — J C B , Hasp No 2109 Machine gun xvound of left fenwial legwn 
Immediate paialysis and loss of sensation m extiemity zvitli rapid letiiin of function 
Resection of A-V aneutysni of common and deep feinoial aiteiy and vein 

This officer w'as struck in the left femoral region wnth a machine gun bullet on 
April 29, 1943 A perforating wound of the thigh was sustained with the wound of 
exit in the left buttock This extremity was parafized and made anesthetic at the 
time of impact, but motor and sensory defects cleared within a few hours A profuse 
external hemorrhage occurred, which was controlled by pressure There was no 
evidence of circulatory deficiency, but pain m the calf and popliteal space developed 
earb This distress increased with the appearance of a harsh bruit over the femoral 
triangle, of dilated leg veins and some peripheral cyanosis On June ii, 1943, the left 
femoral artery and vein were ligated proximal to the fistula without alteration in the 
peripheral circulation and w’lthout effect upon the aneurysm At this time, cardiac 
studies w'eie noimal 

Upon admission, July ii, 1943, examination showed induration in the left femoral 
triangle About 8 cm below Poupart’s ligament w^as a small w^ound of entry beneath 
and lateral to a well-healed surgical incision A second surgical incision w'as situated 
lateral to the first The scar representing the wound of exit was noted m the left buttock 
Beneath the larger incision a loud, harsh bruit w'as audible throughout systole and 
diastole, accentuated during the former phase Occlusion of the femoral artery above 
the fistula diminished but did not cause the bruit to disappear Such occlusion caused 
a transitory slowing of the pulse rate Ihe peripheral pulses w'ere absent in this 
extremity and there w'as slight, dependent C3’anosis of the foot There w^as definite 
enlargement of the heart to the left, confirmed Iw fluoroscopy Neurologic examination 
demonstrated onlj a diminution of the left knee kick and w^eakness in dorsiflexion of the 
left great toe There w'ere no sensori changes The left sciatic nerve was somewffiat 
tender and pressure over it increased the peripheral pain 

On August 4, I943 j quadruple ligation and resection of the arteriovenous fistula 
was performed His comalescence w'as uneventful and the radiating pain slowlj" 
diminished 

Case 10 ]\I J Hasp No 2957 Multiple injuiics of tiunk and cxtiemities 

fiom land nunc, including extensive laceiation of tight popliteal space Development of 
pophiial 4 -J' ancut yxm xvith mvolvement of lateral eutaneous sural neive Quadruple 
ligation and excision of ancui ysm, nciu olists 

This officer in the ^Medical Corps received multiple injuries of the trunk, abdomen, 
upper and lower extremities from the explosion of a land mine in April, 1943 He re- 
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mained dazed and disoiiented for several days as the result of blast concussion At 
this time he recognized the presence of a right ulnar nerve paralysis and appreciated 
an area of numbness over the lateral aspect of the right lower leg He stated that 
there was a profuse hemorrhage from a broad laceration of the right popliteal space at 
the time of injury, necessitating several plasma and whole blood transfusions One 
month following the injury, the ulnar nerve paralysis began to recede At this time, 
he became conscious of a continuous thrill m the popliteal space and was the first to 
recognize the presence of arteriovenous aneurysm of the popliteal vessels He noticed no 
symptoms referable to cardiac strain except shortness of breath, and he did not feel 
that the peripheral blood supply to the involved extremity was impaired 



Fig 9 — Case lo Multiple injuries from explosion of land mine Postoperative photograph, following 

excision of popliteal A V fistula 

Examination was noteworthy for the presence of 28 separate scars over the posterioi 
surface of the trunk and lower extremities, characteristic of multiple injuries from 
the explosion of an antipersonnel land mine (Fig 9) Over the inferior aspect of 
the right popliteal space was a broad, irregular scar, extending laterally beneath the tibial 
tubercle Above this scar and rather high in the popliteal space the tissues appeared 
full Upon palpation at this point, a strong continuous thrill could be felt, and upon 
auscultation, the bruit was continuous but accentuated with systole There was no 
evidence of cardiac damage and the peripheral blood supply of the foot was normal 
Hypalgesia and hypesthesia were present over the sensorj^ distribution of the lateral 
cutaneous sural nerve There was no evidence of motor dysfunction m this extremity 
Neurologic study elsewhere disclosed only hypalgesia over the cutaneous area innervated 
by the ulnar branch of the medial antibrachial cutaneous nerve On August 24, 1943, 
the arteriovenous aneurysm was excised after quadruple ligation At operation, the 
peroneal nerve was compressed by scar tissue and an external neurolysis was done The 
neurologic defect has improved steadily and he has returned to duty 

Case II — P JV P , Hasp No 3008 Shiapnel wounds of right popliteal space 
May 5, 1943 Pi of use hemoiihage, leg patii and diminished pet ipheral ciicidation Lumbai 
sympathectoniy with improvement in cnculation Resection of popliteal A-V aneurysm 
Normal neurologic examination 

This soldier received wounds of the right knee, leg and left shoulder from fragments 
of an 88 mm shell on Mav 5, 1943 Profuse hemorrhage occurred from a wound in 
the right popliteal space which was debnded and the hemorrhage controlled No injury 
to major vascular or neural structures was reported The right lower leg and foot 
remained cold and cyanotic, with considerable aching pain On July 17, I943. a right 
lumbar sympathetic ganglionectomy was carried out with partial relief of pain, and 
considerable improvement in the peripheral circulation 
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Upon admission, August 29, 1943, there was a flat, healed scar in the right popliteal 
space and a second operative scar in the posterior upper third of the calf A shrill 
bruit was audible over the popliteal space, extending throughout systole and diastole 
and accentuated during the former Occlusion of the fistula did not change the pulse 
rate The right posterior tibial pulse was absent, but the right foot was warmer than 
the left There were no abnormal cardiac findings Neurologic examination was normal 
(Fig 10) 

On September 6, 1943, quadruple 
ligation and excision of the arterioven- 
ous aneurysm was done There was no 
change in the peripheral circulation and 
his convalescence was uneventful The 
tibial and peroneal nerves, although closely 
adherent to the fistulous mass, appeared 
normal at operation 

Case 12 — S' M , Hasp No 3528 
multiple zvounds of tight aim, chest and 
left leg on July 11, 1943 A-V anemysms 
of left feniotal and right biachml vessels 
minimal hypalgesia in left popliteal space 
Qnadiuple ligation and an evcision of 
fcinoial A-V fistula with aneut ysmal sac 
on Septevibci 7, 1943 

This patient, in brief review, devel- 
oped an arteriovenous aneurysm of the 
right brachial artery, upper third, and a 
comminuted compound fracture of the 
right elbow, with associated nerve injuries 
and an A-V aneurysm of the left femoral 
vessels 

Upon admission to this hospital, a 
pulsating, expansile mass was noted on 
the superior and medial aspect of the left 
thigh There was a palpable thrill and 
audible bruit lasting throughout systole 
and diastole, with systolic accentuation 
Occlusion of the fistula did not alter the 
pulse rate The peripheral circulation was 
adequate and there was no evidence of 
cardiac damage except a constant eleva- 
tion of the pulse rate (no per min) 

Neurologic examination showed, m this 
extremit}^ only hypalgesia and hypesthesia 
m the popliteal space^ suggesting involve- Fig 10 — Case ii Preoperative photograph of 
ment of some of the fibers of the posterior popliteal arteno-venous aneurjsm 

femoral cutaneous nerve Quadruple ligation and resection of tne fistula and adjacent 
aneurj smal sac were earned out on September 7, 1943 His convalescence was uneventful 
from this localized disturbance Operation upon the brachial aneurysm has not j'Ct been 
carried out because of local infection in the associated compound fracture (Fig ii) 

SUMRIART 

It appears probable that more vascular and nerve injuries of various types 
w ill be seen in this war than in World War I, because of improved methods 

for the control of shock and infection and because of the increased incidence 
of multiple injuries 



429 


ELKIN AND WOODHALL 


Annils of Surgery 
March 1944 


The diagnosis and treatment of anenr3''sms and peripheral nerve trauma 
have not been discussed in this paper Howevei, it should be pointed out 
that certain basic principles in the treatment of aneurysms must be''obsen'^ed 
or else failure is suie to follo.w Foi example, the treatment of aneurysm, 
whether it be arterial or arteriovenous, is never a matter of emergency unless 
it IS rapidly progressing m size oi has ruptured, or unless heart failure is 
impending Time should be allowed for collateral circulation to develop, 
usually a matter of three oi four months The use of artificial means to 
develop collateral circulation, usually proximal compression of the vessels, 
should be employed Moreover, the eradication of an arteriovenous fistula 



Fig II — Case 12 AV fistula -with coniniumcating arterial sac Note white string m artery and 

black string in \ein 

is accomplished only by quadruple ligation and excision Any othei method 
usually results in recurrence Partial measures, such as proximal ligation 
of the artery, may lead to gangrene of an extremity Complete excision of 
an arterial aneurysm, together with nerve repair, as a single operative pro- 
cedure, IS the method of choice When major vessels are involved and where 
the nutrition to the extremity is questionable, the endo-aneurysmorrhaphy of 
Matas is preferable This applies particularly to the common femoral and 
other major arteries 

It IS well recognized in all peripheral nerve surgery that a conservative 
attitude should be taken regarding technical procedures This is particularly 
important in injuries associated with blood vessel trauma because of the added 
, factor of compression by an aneurysm This factor, producing added nerve 
damage in the false aneurysm, is not often present in arteriovenous fistulae, 
which are rarely large enough to produce pressure damage Nerve injury 

430 


Volume 119 VASCULAR AND NERVE WAR INJURIES 

Number 3 

must occui at the time of foimation of the fistula, thiough the same inflicting 
force, and may be due to concussion, contusion, oi to actual section of 
nenmus tissue 

In many instances, at the time of the oiiginal injury, theie is evidence 
of extensive neive damage the time that vasculai repair is indicated, the 
neural damage may have lesolved itself to a laige extent, leaving a residual 
neurologic defect, uhich may be lepaiied at the time of operation upon the 
blood vessel 

Recognizing the slouness with which nerve regeneiation takes place and 
desirous not only of attaining the best functional lesult, but also of making 
studies foi futuie leference and tieatment, the Surgeon General has adopted 
a policy of treating all peiipheral neive lesions until maximum hospital benefit 
has been obtained Even u hei e soldiei s ai e i etui ned to duty, they ai e oi dei ed 
back to the hospital uheie last tieated foi penods of observation eveiy three 
months 

Finally, it is emphasized that the tiaumatic syndiome of Veinet and 
Villaret, vis, involvement of the last four cianial neives, is often associated 
with blood vessel damage in the neck due to the close pioximity of these 
tissues 
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CONTROL OF PAIN IN POSTTRAUMATIC AND OTHER VAS- 
CULAR DISTLTIBANCES* 

THE ROLE OF THE SYMPATHETIC NERVOUS SYSTEM IN THE TREATMENT OP 
PERIPHERAL VASCUL4.R DISEASES 

Howard Mahorner, M D 
New ORLEANS} La 

The role of the sympathetic nervous system m the treatment of vasculai 
diseases is veiy controversial Much knowledge concerning the functions of 
the sympathetic nervous system has been acquired from clinical trial which 
initially deserved only the title of clinical experimentation Perhaps this 
appearance of much of Lenche’s work led to incredulence and dela3red accept- 
ance One of the most controversial of all phases of the sympathetic nervous 
system, is the part it plays in pam, especially deep pains of the vessels, bones 
and muscles No animal experimentation has advanced knowledge so well 
as clinical experiments in this field No absolute conclusion is justifiable 
regarding such pam and the sympathetic nervous system, but it is surprising 
what may happen with regard to certain pains when the s)onpathetic nerves 
are interrupted 


MATERIAL 

On my private services at the Touro Infirmary and Baptist Hospital, 62 
patients have been admitted whose condition demanded temporary or per- 
manent interruption of the sympathetic nervous system These cases have 
given oppoi tunities for much clinical investigation The diagnoses m the 
different cases were as follows 


Raynaud s disease •! 

Posttraumatic syndrome W 

(pam edema causalgia Sudeck s atrophy) 

Thrombo angiitis obliterans H 

Thrombophlebitis or postthrombophlebitic edema 20 

Arteriosclerosis ’ 

Hyperhidrosis unilaterahs ' 

Herpes zoster 1 


62 

Twenty-two operations weie performed to permanently interrupt the 
sympathetic nervous system Eleven of these were lumbar ganghonectomies 
and II were preganglionic sections of the dorsocervical sympathetic nerve 
trunk for the upper extremities The dorsocervical operation was performed 
seven times^for the posttraumatic syndrome and four times in two patients for 
Raynaud’s disease Lumbar ganghonectomy was performed nine times (in 
eight patients) for thrombo-angntis obliterans and twice for postthrombo- 
phlebitic edema 

*Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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The pains of vasculai diseases aie vaiied in cause and type In many 
^asculal diseases, pain is the pi edominant, sometimes even the only disabling 
symptom Measuies which leheve the pain even though they may not return 
the ^asculal system to noimal, may lehabihtate the patient to an extent which 
permits a useful if not a veiy active existence Too fiequently, the diagnosis 
of an arteiial vascular disease excites predominant thoughts of impending 
gangiene and its pie\ention, when m leality, lessei degiees of arterial ob- 
struction 01 spasm not conveiging on a state of gangiene, may pioduce \ery 
severe painful symptoms vhich disable to the extent that the patient is a 
liability instead of an asset to himself and Ins family With pain, a man with 
a severe arteiial impanment, occlusne oi vasospastic, may restrict Ins activi- 
ties and live a vei} plausible existence, but mth constant pain, he becomes 
totally disabled Most of the pains m vascular diseases aie diffuse, deep, 
often intense, and theie aie some leasons to believe that the sympathetic 
nervous system plays a laige pait dnectly or indnectly in the tiansnnssion 
of such pain 

Edema a cold clammy hand oi foot, and “poor circulation” associated 
with pain 01 soreness, may peisist foi a suipnsingly long time aftei an injui}’' 
remaining as the only vestige of the injiny to mar what might be judged 
otherwise a peifect lesult The vasculai changes occuriing after tiauma aie 
not fully appieciated Fiactuies and majoi soft tissue injuries, and even 
certain minoi injuries may be followed not only by the immediate changes 
in the vascular sjsteiii, but also by vascular changes which are chronic and 
persistent These changes aie vasodilatation or vasoconstriction or both 
Whethei the pain or vasospasm is antecedent oi n hethei they are concomitant 
and not cause and effect, has not been determined , noi is the nature of this 
pain well understood The coldness and “pooi cnculation” may be sub- 
chnical, only detectible by a precision instrument such as a thermocouple 
(dermotherm) Joint stiffness may linger not because of ankydosis, but 
because edema and swelling around the capsule and pain on attempted motion 
IS sc severe, a residual which could be quickly obviated without the pain, is 
prolonged because of it This pain of joints is similai in some lespects to 
the other pains of causalgia and Sudeck’s atiophy 

The pain of other vasculai diseases simulates in many instances that of 
the posttraumatic syndrome The severe rest pain of thrombo-angiitis 
obliterans is explainable not only by ischemia If so it would be at first most 
peripheral and advance upward as the ischemia progresses Instead it often 
begins in the middle of the foot Spasm of the vessel itself and not the 
resulting ischemia may be responsible for pain The kinetic pain or claudication 
may be entirely different The pain of Raynaud’s disease is most intense , , 
the most disabling part of the disease Its relief seems to be proportionate 
to the relief of vasospasm When we have been taught to think the convej - 
ance of pain, all pain, is the propeity of somatic nerves, it is too violent a change 
to have to accept easily, the possibility that anothei type of neive namely 
the sympathetic system, may convey severe pain 
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Lenche maintains the pam is coiiA^eyed b}'^ the sympathetic nerves Davis 
and Pollock think it is carried ovei the somatic ner\e, bnt that the irritated 
sympathetic nerves cause a metabolic pioduct which excites pam sensation 
in the sensory nerves Millei and de Takats, after careful plethysmograph 
studies, concluded that vasodilatation occurs in some cases and vasoconstric- 
tion occurs 111 others They conjectured that vasoconstriction may occur in 
the finer vessels while vasodilatation is occurring in the larger 

It IS difficult to classify clinically sjmipathetic nerve sj'stem pains There 
are at least four or five groups (i) Posttraumatic pam (2) Causalgia 
(3) Sudeck’s atrophy (4) Sjmipathalgja (5) Nontraumatic reflex vaso- 
spasm (from inflammation, thrombosis, embolus, etc ) 

Under this classification, posttraumatic pam is a condition m which the 
objective findings are minimal with subchnical vasospasm and possibly edema 
Causalgia portends pam w'lth more objective fiiidiiigs, edema paresjs of a 
nerve and sometimes pain only m the distribution of a nen^e In Sudeck’s 
atrophy, pain is associated with an osteoporosis Sympathalgia is sympathetic 
nerve pam not necessarily associated with traumatic onset Another group 
of painful conditions associated wnth vasospasm but not caused by external 
trauma are those of inflammation, embolus, thrombosis, and similar causes 
Whatsoever be the phenomena associated wnth posttraumatic pain, it is 
true that interruption of the sympathetic pathways by infiltration with 
novocain, or by surgical section, usually dramatically relieves the patient 
Moreover the pains of other vascular diseases may be relieved by sympathetic 
interruption What relief of pain is afforded purely by the relief of vaso- 
spasm IS debatable It is feasible to shorten the convalescence of patients 
with persistent pain following injur}' by repeated paravertebral sympathetic 
nerve blocks or if warranted by surgical section of the sjmpathetic nerves 
By sympathetic nerve block is meant infiltrating the region of the sympathetic 
ganglia wnth novocain, 1 e , in the region of the stellate and the second and 
third dorsal ganglia for the upper extremity or through four needles placed 
adjacent to the vertebral bodies in the 1st, 2nd, 3rd, and 4th lumbar inter- 
spaces for the low'cr extremity A few' examples w'lll explain better what is 
meant by such therapy 

(i) A man, age 41, came under obseivation 19 w'eeks after an accident in 
which he sustained a supracondylai fracture of the left forearm Even im- 
mediately after the plaster encasement was applied, he had severe persisting 
pam 111 the arm and hand The encasement had been removed six weeks after 
the accident, and his arm and hand lemained stiff and painful Examination 
revealed a condition w'hicli resembled the early picture of Volkmann’s ischemic 
contracture, a stiff hand, w'list, fingers and elbow' Jhe elbow' motion was 
not more than 20° The motion of the fingers and wrist not more than 
10° Moreover there w'as edema of the forearm and hand, atrophy of the 
muscles, and extreme pain on the slightest motion of the joints He had 
received physiotherapy elsewdiere, but the intense pain prevented an}' active 
mobilization of the joints 
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Repeated paravei tebral sympathetic nerve blocks with novocain weie 
done Each time one was done, m addition to the Hornei’s syndrome, the 
hand became vaim and theie vas a diamatic relief of pain even on forced 
motion of the joints This relief of pain lasted all of one day and it returned 
to a lessei extent on the following day The joints were quickly mobilized 
and aftei thiee veeks he was dismissed from the hospital with comparatively 
little limitation of motion m the joints Eventually function returned so 
completely to the muscles and joints, that the lesult could be regarded as 
practically peifect 

In this instance operation to section the sympathetic neive may have 
been justifiable, but the lesult could not have been better following operation 
This also illustrates the value of repeated tempoiary sympathetic nerve inter- 
ruption in patients with early Volkmann’s ischemic contractuie 

(2) A carpenter age 38 caught the teiminal phalanges of the index 
and middle finger of his left hand m a machine Compound fractures of the 
terminal phalanges resulted and both fingei s w ei e liadly contused and lacerated 
The end of the thud finger was almost amputated This w^as sew^ed on and 
in due time the wounds healed and union of bone lesulted Even after eight 
weeks however the seieiely scaired fingei s weie so sensitive he could not 
return to work (Plate I, bi and b2 ) They w'ere hyperesthetic to the extent 
that he could not hold a nail and even putting his hand m his pocket caused so 
much pain in the hypersensitive fingers and tendei scar, that he refrained from 
doing it He w as emotionall} stable and by no means w^as he a malingerer At 
this phase of his convalescence pain alone was obstructing his return to w'ork 
Then (at the end of eight weeks) the dorsocei vical sympathetic chain was 
blocked wuth novocain by the Leriche method With the patient recumbent, 
a pillow' under the shoiildei s and the head slightly hypei extended and rotated 
to the opposite side, a w'heal was made one finger’s breadth above the junction 
of the inner and middle third of the clavicle A No 24-gauge spinal needle 
was inserted through the skin w'heal and in the coronal plane, and at a 
45° divergence from the sagittal plane, so that the needle w'ent backw'ard and 
inward slow'ly until it struck lione — the lateral surface of the body of the 
first dorsal vertebrae After aspirating and obtaining nothing through the 
syringe, five cubic centimeters of one pei cent novocain w'as injected Then 
the point of the needle was withdrawn and in the same oblique plane, the 
butt of the needle was deviated cephalad in order to throw' the point farther 
down onto the body of the 2nd dorsal veitebra as it was reinserted The 
needle w'as changed in the coronal plane several times to strike the first or 
second rib and infiltrate the gutter betw'een the ribs and the lateral surfaces 
of the first tw'o vertebra Ten cubic centimeters of novocain w'as delivered 
A Horner s syndrome developed within two or three minutes and wuthin five 
to ten minutes, the hand of that side w'as w'armer even, and drier, than the 
opposite hand The hyperesthesia and tenderness of the fingers dramaticallv 
vanished and it w'as possible to press the injured finger tips w'here 15 minutes 
before they were so sensitive, he could not stand the lightest touch The 
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seal led area remained less sensitive all that day The next day the pain 
returned, hut to a fai less extent His fingei remained much better than it 
had been One week following the first sympathetic nen'^e block, anothei 
block was performed This time the hyperesthesia disappeared entirely 
It returned to a minor extent only, so that he could handle nails and do his 
work He returned to work a few days thereafter, and his disability was 
shoitened by weeks 

(3) This case is an example of one m which preganglionic sympathectomy 
was judged advisable for relief of causalgia, a pain following a previous 
operation A woman, age 29, had severe pain in her left arm, which was more 
pronounced in the region of a scai on the anteromesial aspect of the forearm 
( Plate I Ci and C2) Two yeai s ago, in another citj , a small mass was removed 
from the forearm It recurred and after a few months it was removed again 
She was told it was a neurofibroma Ever since then, the scar has been ex- 
tremely sensitive and pain radiates up and down the arm The scar was very 
tender and pressure on it caused a pain to shoot up and down the ulna side of 
the arm Examination failed to reveal any mass in the arm A roentgenogram 
showed a rudimentary ceivical rib Considerations in the diagnosis included, 
scalenus anticus syndrome, recurrent neurofibroma, and causalgia A sym- 
pathetic nerve block was performed A Hornei ’s syndrome developed, and the 
pain Avas completely relieved and tenderness of the scar disappeared, but, all 
symptoms returned with severity the next day 

Several days later, the following operation was performed The area 
under the scar was explored , no mass was found A small amount of scar 
was removed The ulna nerve Avas found to be normal Because these findings 
were expected, the patient had been draped so that a dorsocenncal preganglionic 
sympathectomy could be done immediately Through an anterior approach 
the scalenus anticus muscle Avas seA'^ered The dorsal sympathetic chain was 
severed beloAv the third dorsal ganglion and the rami communicantes to the 
second and third dorsal ganglia Avere severed The proximal end of the 
nerve trunk AA'as sutured to the scalenus medius The rami communicantes 
to the stellate ganglion Avere left intact The patient was completely and per- 
manently relieved of her pain The left hand and arm remained Avarm and she 
did not develop a Horner’s syndrome because the rami communicantes to the 
stellate ganglion were not disturbed 

In these and similar cases interruption of the sympathetic nen’^e system 
by repeated novocain blocks or by surgical section may prove of tremendous 
value in restoring the patient to normal The question as to hoAv often to 
do the novocain blocks depends on the case It is rare that one block amII 
give permanent relief for a condition n^hich justifies its being done at all 
As a tentative routine plan, I prefer to block the nerve every other day 

Plate I 

Ai Man age 30 Three months prior to this his arm Mas caught in a convejor belt When first 
seen he had edema and pain in arm with markedlj stiff and painful joints, Aa after repeated para 
vertebral sympathetic nerve blocks which helped to clear the edema and permitted mobilization of the 
joints End result not perfect, but good enough to permit him to return to his former job ‘ pushing 
long iron rods in a container factory 

Bi and Bz injury to index and middle fingers left him with hyperesthesia and extremely sensitive 
scars Paravertebral sympathetic nerve blocks promptly* relieved the pain and paresthesia (See text) 

Ci and Cz A woman age zg with causalgia of left arm Exploration of forearm through old 
scar revealed no local cause Preganglionic dorsocerv ical sympathectomy resulted in relief of pain 
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for three times, then if necessary, every third day for an additional time oi 
two As for alcohol, the danger of neuritis precludes its use in the dorso- 
cervical region Even in the lumbar legion it may produce neuritis More- 
over, alcoholic injection is inefficient True, it may pioduce some prolonged 
vasodilatation, but the effect is less maiked than that immediately following 
novocain infiltiation and is ceitamly less marked than following surgical 
extirpation Eithei lepeated sympathetic novocain blocks accomplish the 
desired result, or, if more peimanent, moie complete vasodilatation is desired, 
operation is indicated Sympathectomy is a relatively safe operation, as safe 
as appendicectomy, and its lecovery period is equally shoit 

It is difficult to clearl) designate the indications foi preganglionic section 
of the sympathetic nervous system foi the lelief of pain Such varieties of 
conditions are involved that it obviously is a pioblem to be individually solved 
for the patient in question In general, hov evei , operation is not indicated in 
instances where a few lepeated sympathetic neive blocks accomplish the 
desired result, and opeiation is nevei indicated foi lelief of a pain which 
sympathetic nen^e block does not tempoiaiily mitigate oi completely abolish 
The operative approach for pi eganghonic section of the dorsocervical sym- 
pathetic nen^es (third and second doisal and stellate ganglia) may be from 
behind (Smithvick) oi the front Though each has its advantages (perhaps 
the posterior approach affoids the most loom), I have used the anterior 
approach more frequently This is the opeiation desciibed by Telford, m 
1935 The sympathetic neive tiuiik is se^ ered below the third dorsal ganglion 
The rami communicantes to the second and third ganglia aie severed I sew 
the proximal end of the nerve trunk to the scalenus medius muscle It is my 
experience that in the posttraumatic syndrome preganglionic sympathetic neive 
section IS followed by a persisting warm and diy extremity but not so in 
Raynaud’s disease where vasospasm is moie apt to recur The uniformity 
of persisting vasodilatation following sympathectomy for causalgia and the 
uncertainty of its duration following the same piocedure in Raynaud’s disease 
IS evidence against Raynaud’s disease being a fault of the sympathetic 
nerve trunk 

After preganglionic section of the dorsocenacal sympathetics foi causalgia, 
the upper extremity remains w^aim and diy indefinitely The vasodilatation 
measured by the theimocouple is a little less marked after seven days than it 
IS on the first day, but it still remains wanner than the opposite extremity 
In Raynaud’s disease the result is not similar In the lattei disease, pie- 
ganghomc section of the sympathetics ma)'^ be followed b)'" a lecunence of 
the vasospasm — in ten days, tw'o w'^eeks, six w^eeks, and the time of its 
occurrence may be determined largely by the fiist exposuie of the patient 
to cold It IS not regeneration of nerves which makes the difference It is 
difficult to believe that regeneration occurs in Raynaud’s disease only, and not 
after, preganglionic nen^e section for causalgia The fact that an operation 
which will cause perrnanent vasodilatation in a person who is i elatively normal 
and is followed by a recurrence of vasoconstriction of finer teiminal arterioles 
and capillaries in Raynaud’s disease, is evidence in favor of the belief that 
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the cause does not act through the sympathetic nerv^e outflow , but by a local or 
circulating factor w^hich overcomes the tendency to vasodilatation following 
sympathectomy It is my experience that the vasodilatation following pre- 
ganglionic section for Raynaud’s disease persists m the skin of the arm but 
diminishes in the extreme part of the upper extremit) , i , the fingers More- 
over, the larger arteries pulsate well and fully and are not under the influence of 
vasospasm, whereas, the extremely fine arteries of the fingers are under the most 



Tig 1 — Lumbar sjmpathetic ganglionectomj Patient in lateral position and a\is 
of bod} tilted backwards Xcedles are placed posteriori} at the first lumbar interspace 
and at the fourth lumbar interspace just as for para\ ertebral S}mpathetic ner^e block 
These ser\e as landmarks for the second to fourth lumbar ganglia Incision is made 
from the eleventh rib forward to just abore the umbilicus The aponeurosis and fibe-s 
of the external oblique are severed in the line of incision 


intense vasospasm and the fingers are ver\' painful Moreover, sudomotor 
function after the same type of sympathectomy remains paratyzed w^hich is evi- 
dence indicating that it is not the type of operation w Inch fails, but that it is the 
type of disease which makes it fail Raynaud s disease appears not to be 
fundamental disturbance of the sympathetic nervous system Lewis, follow- 
ing careful studies, believed the condition to be a local fault The release of 
the normal sympathetic nen'^e function does cause a temporary vasodilatation, 
but it does not attack the seat of the disease Sympathetic ners^^e interruption 
is so far aw'ay from the true cause of Raynaud s disease that probably the 
operation eventually wull be given up altogether for that condition when the 
etiologic factor is discovered 
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NOTES ON THROIMBO-ANGIITIS OBLITERANS 

Buerger’s disease is one of the most teirible afflictions which may beset a 
young man It disables by pain, a fact which is too infrequently appreciated 
A patient with Bueigei's disease may be able to walk six blocks and then 
have to stop because of the pain (inteimittent claudication) Even with this 
much Avascular leseive, the doisalis pedis and posterioi tibial arteries are 
pulseless The claudication, houevei, is not uhat impresses the patient so 
much It IS the rest pain, the boiing, aching, intense pain m the ball of the 
foot, 111 a toe or in the instep u Inch annoys him and keeps him awake at night 
and vliich disables so much He could uoik at many jobs iMth a claudication 
which stops him only aftei thiee or six blocks, but he can work at none 
A\ ith the rest pain u Inch nightly keeps him aivake 

Gangrene oi impending gaiigiene is a late stage of Buergei’s disease 
Usually the patient has had the disease a yeai oi two befoie this complication 
supeiwenes In the earhei stages it is easiei to accomplish much more foi the 
patient For example m three cases these were the lesults 

A man, age 50 could slow'h'' walk thiee blocks wnthout claudication Gang- 
lionectom)’’ not onl} abolished his lest pain, but inci eased his vasculai leserve 
so that he can walk ten blocks 

A man, age 37 could slowly walk six blocks without claudication Pam 
at rest was consideiable and he had a smad gangienous spot on the plantar 
surface of his foot Bilateral lumbai sympathectomy increased his vascular 
resen^e so that he could walk sixteen blocks The rest pain disappeared 
and the gangrenous spot healed 

A man, age 52, who had lost his left leg from gangiene twm years pre- 
viously. could w'alk using his artificial leg one-half block before claudication 
m the remaining leg stopped him He had severe lest pain winch made him 
accept sympathectomy The opeiation relieved his lest pain, but increased his 
vascular reserve only so much that he could walk one block 

In each instance the foot pulses weie absent, color changes, and othei 
objectwe evidence for Buergei s disease w'eie present The first twm w^ere 
early, the last w as a late stage of Buergei ’s disease All three patients 1 eturned 
to work If the vasculai reserve was roughly measured in the distance w^alked 
wnthout claudication, it w'as inci eased two and one-half times in the patient 
with early thrombo-angiitis obliteians but less than twnce in the one with 
late Buerger’s disease In the eaily cases, how^evei the inciease w^as appre- 
ciable, seven blocks and ten lilocks, wliereas m tbe late case the improvement 
afforded a A^ery short increase in distance Such good results 111 my expei lence 
persist, if the patient’s cooperation in not smoking is obtained 

It is my impression that Buerger’s disease runs a self limited course The 
organic changes seem to pi ogress for two or thiee years then the disease 
stops and does not pi ogress 01 proceeds at a much diminished rate This 
is encouraging because if the patient can be tided OA'^er tins phase Avith minimum 
organic changes in his vessels, he may then continue to lead a comfortable, 
useful, though a restricted, life 
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Numerous drugs have been tried in this condition, few have given any 
definitely convincing evidence of their therapeutic value Woiking on the 
theory that the disease so rare in women, might be favorably influenced by 
estrogenic hormone, I have used stilbestrol administered orally m daily one 
milligram doses in six cases My impression is that it helps in combating 
the progress of the disease It seems to retard the disease None of these 



Fig 2 — Fibers of the internal oblique muscles are partially 
severed and partially separated Those of the transv ersalis muscle 
are spread 


patients have developed gangrene and all are returned to a useful working 
life All had stopped because they could not work In each instance, however, 
the treatment ipcluded other measures and in each patient sympathetic nerv^e 
surgery 

The indications for operation on the sympathetic nerve s)'^stem in thrombo- 
angiitis have never been standardized Brown and Adson, in 1926, attempted 
to show a workable standaid equation b}- comparing the rise in the skin 
temperature of the extremity with rise in body temperature induced by 
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intravenous injection of typhoid bacilli I have measured the temperatuie of 
the skin at various places on the leg and foot and of each of the toes daily 
following ganglionectomy Toes which weie coldei before operation became 
4° C warmer on the side opeiated upon When the patient developed fevei 
to 102° F j the toes on the side operated upon lemain 4° C warmer than those 
of the opposite foot, though the temperatuies of each side had increased This 
showed that even in fever the vasoconstrictoi factor was present on the 
unopeiated side and aside from the fact that the vasomotor index is no longei 
deteimined because of the disadvantages of the febrile reaction it did not 
show a true release of vasoconsti iction as was formerly thought 

Various measures have been adA'oeated for testing the vasomotor release 
expected from ganglionectonty usually bj^ skin temperature studies and 
oscillometer studies after injecting peripheial nerves and infiltrating sympa- 
thetic ganglia as advocated b)”^ White Though other ways such as warming 
the bod)’-, spinal anesthesia and novocain block of mixed neives have been 
used to cause vasodilatation the most accuiate test seems to be paravertebial 
sympathetic block and measuiement of the skin temperatures by a thermo- 
couple My experience is that the oscillometei is of no \alue and that fai 
from being an instrument of precision, it is never able to measuie the minute 
increments of variation found after sympathetic nei*ve blocks m Buergei’s 
disease On the other hand, thermocouple readings before and after sym- 
pathetic nervx blocks may predict w ith fair accuracy this change to be expected 
after ganglionectomy If a rise of 4° C is obtained after sympathectomy 
comparing this figure with the pi eopei alive rise aftei sympathetic blocks will 
usually show that the blocks predicted the postoperative temperatuie within 
from o 5° to 2° C 

In measuring comparative temperatures of the skin by thermocouple, it 
IS essential to employ definite areas on the thigh, leg, ankle, foot and on 
each toe The measurements should be bilateral The toes will show the 
greatest increment of temperature change Their temperature may rise 3° C 
while the leg rises 1° C The greatest increase after nerve blocks will occur 
in from 20 to 30 minutes Increases of 5° C may be seen, but rises of even 
less than o 5° C do not mean than ganglionectomy will not be of value A 
patient who had severe thrombo-angiitis obhteians, had a use of only o 25° C 
in the toes following two sympathetic neive blocks kleasuiements made on 
the eighth postoperative day showed the toes to be 2° C wanner than they 
were at the same room temperature prioi to the operation Even though veiy 
little inciease in actual temperature of the extremity is obtained by operation 
which would indicate a disappointing increase in the blood supply to the 
extremity much is gained in pain relief for here again the surprising benefit 
of pain mitigated or abolished by sympathetic nerve section has no experimental 
proof but clinically it works 

Upon what then may the indications for operation (sympathectomy) m 
Buerger’s disease depend^ Upon the age and the condition of the patient 
Sympathectomy offers so much to the early case that it seems always justified 
when the diagnosis is made in young people The pulses m the foot howevei , 
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must be absent to justify a certain diagnosis All patients under 50 years of 
age deseive operation unless gangrene makes the leg untenable and all patients 
between 50 and 6o deseive careful clinical consideration and an attempted 
evaluation of the expected improvement by sympathetic nerve blocks Even 
patients aged 6o yeais, and over, have surprising vascular resiliency some- 
times showing at age 65 — 2° C rise in the temperature of the toes after 
sympathetic nerve block E\en though it is not justifiable to omit reasonable 
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Fig 3 — After pushing the peritoneum downward and forward the ganglionated trunk is located 
in the vallej between the \ertebral bodj ind the source muscle Needles placed as for lumbar sjmpa 
thetic block prior to the operation sera ed as landai irks of the first interspace and fourth interspace 
The lumbar chain is remoaed from the second through the fourth lumbar segments 


preliminaiy tests, the real bases of judgment for operation will be the age 
of the patient and the clinical appearance It will almost invariably turn 
out that patients under age 50 deserve operation clinicallj^ not just because 
the tests show favoiable responses The tests at this age show favorable 
responses because conditions are such the patient deserves operation Those 
patients aged betw een 50 and 60 years frequently deserve operation and those 
ovei 60 seldom deserve major surgerj’^ for this condition 
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Another reason why this is a safe corollary is the variation in the severity 
of the disease In very young men the disease runs a violently progressive 
couise The intensity of its piogiess abates as the patient becomes older 
and should the disease make its first appeal ance in the sixth decade it is 
apt to be veiy mild and soon stops aftei a short active course 

All of this series of nine cases of Bueigei’s disease operated upon leturned 
to work None lost an extiemity aftei sympathectomy All weie considei- 
ably disabled before operation 

SU3UMARY 

Sixty patients -with conditions lequiimg tempoiary or peimanent intei- 
ruption of the S}mpathetic neives have been admitted to my private services 
at Touio Infirman and the Baptist Hospital Twenty-two operations foi 
permanent section of the sympathetic neives have been done m this group 
Pains influenced by mteiiuption of sympathetic neive function are varied 
They occui in vascular disease w ith associated vasospasm and may be attrib- 
utable not only to ischemia, but also directly to the vascular spasm Vasculai 
changes occur and peisist aftei trauma and pain associated wuth these may 
prolong disability unduly These pains may be surprisingly lelieved by 
paravertebral sympathetic nerve blocks peimittmg more active physiothei apy 
foi mobilization of joints Such repeated neive blocks may often shorten a 
convalescence dramaticall) Cases aie piesented which illustiate this 
Sympathectomy is indicated m all patients with thiombo-angiitis obhteians 
under age 50 The operation gives many times moie increase m vasculai 
leseive in patients wuth eaily Buergei’s disease than m those affected wuth 
a late stage foi w Inch it is too frequently reserved 

Raynaud’s disease is not a fault of the sympathetic nei vous system Sym- 
pathectomy for It IS frequently disappointing and eventually ma)’’ be discarded 
entirely These and other phases of the idle of the sympathetic neivous 
system in vasculai diseases were discussed 
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Discussion — Dr Margaret Stanley-Brown, New York City I would like to 
discuss Doctor Mahorner’s paper At the Goldwater Memorial Hospital in New York 
we see a large group of peripheral vascular cases We have done high saphenous vein 
ligations on six cases of Buerger’s disease, with complete relief of pain and increased 
exercise tolerance The first case was done more than a year ago We ran a parallel 
group of artenosclerotics with no relief of pain 

Dr Joseph E J King, New York City All of us who were fortunate enough 
to have had charge of a Neurosurgical Service in the First World War had about the same 
experience, I cannot go into the details 

One of our most serious complications was causalgia In some instances causalgia 
could be relieved by neurolysis, but in others neurolysis did not relieve the condition 
Our best results in nerve suture were obtained after suture of the two mam branches of 
the ufnar nerve in the region of the hypothenar eminence, and our worst results wete 
in cases in which both the median and ulnar nerves were sutured, and m which there was 
gross damage of the major vessels 

An average of 65 per cent in return of function would be considered good In some 
patients we had good results and in others the results were unsatisfactory We found 
it was best to suture a nerve directly end-to-end without tension, with proper approximation, 
and with the site of the suture in good tissue In some cases transposition of the nerve 
was useful We have never seen good results following the long trellis transplant of 
nerves, probably due to the fact that in the patients m which these transplants were 
employed, a considerable portion of other soft parts was likewise destroyed 

Dr James M Mason, Birmingham, Ala Just a word in regard to causalgia I 
recently saw a lady upon whom an intravenous injection had been attempted, but some 
of the solution had been placed outside the vessels, and a severe cellulitis had de\ eloped 
in the region of the bend of the elbow Causalgia followed and periarterial sympathectomy 
had been done without relief The painful symptoms were referred to the distribution 
of the median nerve With novocain sympathetic block, the pain m the hand was relieved, 
and alcohol injection was immediately carried out She was entirely free from pain 
when I had the opportunity of examining her four months later 

If I did not misunderstand Doctor Elkin, he does not approve of transvenous 
arterial suture in dealing with arteriovenous aneurysms, and considers that quadruple 
ligation and excision should ahvaj's be carried out In certain instances, transvenous 
arteriorrhaphy can be employed with advantage It has a distinct place in dealing with 
arteriovenous aneurysms iq the cervical region, where quadruple ligation and excision 
might be very dangerous 

Dr Howard Mahorner, New Orleans, La (closing) I was glad to hear Doctor 
Mason relate his experience with that particular patient, because it is the surprise that, 
at first, frequently comes with good results from sympathetic nerve block In such 
cases there is a constant vasospasm and decrease in the temperature of the skin of that 
area Possibly the spasm of the vessels has to do with pain Leriche iras the man who 
started such therapy in the last war, attempting to relieve these spasms by periarterial 
sympathectomy There is no experimental proof from the lower animals for the relief 
of pain by this method It must be done on human beings, and when it is done a few 
times with the result Doctor Mason described, one is convinced that it is the procedure 
of choice for such problems 

Lt Col D C Elkin, Atlanta, Ga (closing) I am not a neurosurgeon The neuro- 
surgical part of the paper was written by Doctor Woodhall Causalgia is best treated 
by neurolysis, sympathectomy, or both Quadruple ligation is preferable to other methods, 
but I agree that, particularly in the neck, it may be dangerous, and transverse closure 
of the fistula may be the operation of choice 
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According to Biaim\ell and King,^ a pathologic narrowing of the aoita 
m the legion of the isthmus, just bejmnd the origin of the subclavian arteiy, 
and varying from a slight degiee to complete occlusion, is found in approxi- 
mately one of every 1,500 autopsies The mouth of the subclavian aitery 
itself IS affected in a small peicentage of cases Involvement of the isthmus 
Itself behveen the left subclavian arteiy and the ductus arteriosus is known 
as the infantile type, while stenosis at or just below the ductus is designated 
the adult type 

No attempt will be made to review the extensive clinical liter atuie on 
this subject The large number of case lepoits m recent j^eais indicates that 
the condition is not extiemely laie The chief physical signs consist of 
evidences of an increase m collateral arterial ciiculation and an increase in 
arterial blood pressure in the aims and a decrease in the legs That coarcta- 
tion of the aorta is not incompatible with prolonged survival is shown by the 
observation of Abbott- that the average age of patients at death is 36 years 
Recent experimental interest in coarctation of the aorta has followed the 
w'ork of Goldblatt, and his associates,'^ on the production of lij'^pertension by 
constricting the lenal arteries The effects of constiiction of the aorta have 
been studied by a number of obsen’-ers 

Halsted'* unsuccessfully attempted complete occlusion by metal bands of 
the thoracic aorta of dogs Matas and Allen^ reduced gieatly the caliber of 
the thoracic aorta by a method of plication 01 infolding of its walls Total 
occlusion , did not result Reid,® and Pearse"* blocked the thoiacic aorta by the 
insertion of foreign bodies into its lumen Peaise® subsequently reported 
successful occlusion by the external application of cellophane around the wiall 
of the aorta By the employment of rubber bands in multiple-stage opera- 
tions, J C Owings® was successful in completely occluding and subsequently 
dividing the aorta 111 the thorax His wmrk emphasized the necessity for 
bringing about the occlusion gradually In our preliminary studies w^e 
attempted to cause atresia of the aorta by a method similar to that used by 
Owungs, but a good many animals w'ere lost because of hemorrhage In most 
instances this occurred at the time that an attempt w'as being made to tighten 
the band 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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The problem considered here may be stated as follows Since coarctation 
of the aorta may result m untoward incidents, such as ceiebral accidents 
it IS desirable to find a method to circumvent the stenosis or atresia It seemed 
possible that this might be done by i^erforming an anastomosis betw^een one 
of the large arteiies wdnch come off the aorta proximal to the constriction 
and the side of the aorta distal to the point of stenosis 

JIETHODS AND RESULTS 

n 

A total of 43 expeiiments was performed on dogs This number does not 
include 23 eailier experiments in w^hich an attempt w'as made to cause atresia 
of the aorta by the use of rubber bands Thnty-three of the 43 animals were 
males The w^eights of the dogs ranged from 9 6 to 18 kilograms 

The operative procedures w'ere performed in the following manner The 
animals w'eie anesthetized by the intravenous administration of nembutal, 
25 mg per Kg of bod}’’ weight An inti atracheal tube was introduced through 
the mouth in order that an under positive pressure could be used With 
aseptic technic an intercostal incision w'as made in the fourth interspace on 
the left The pleural cavity was entered and a good exposure of the upper 
part of the thoracic aorta and the left subclavian artery was obtained The 
left subclavian artery of the dog arises from the aorta as does that of man 
Both carotid arteries and the light subclavian of the dog arise from the innom- 
inate artery The mediastinal pleura oAerlying the left subclavian artery was 
incised and the thoracic part of the subclavian w’as freed from adjacent 
structuies A bulldog clamp was placed on the subclavian arterj’- at its most 
proximal part The artery w’as then ligated about 5 cm distal to this point 
and was dn*ded just pioximal to the ligature The aorta immediately 
proximal and distal to the origin of the left subclavian artery w’as mobilized 
sufficiently to allow’ two rubber-shod clamps to be placed upon it These 
clamps were placed about 6 cm apart and the aorta was completely occluded 
by each of them The aorta w’as then divided midwaj betw’een the tw’o 
rubber-shod clamps and each end Avas closed by tw’o rows of sutures of A'^ery 
fine silk The first roA\ consisted of mattress sutures AAhich AA’ere placed 
about 5 mm from the ends of the divided A’essel The second r'oAv AAas a 
continuous one AA’hich w as placed at the points of division of the vessel The 
ends of the vessel AAere anchored together in order that further separation 
might not occur The importance of this point has been emphasized by 
Ow’n‘'gs ® 

A short transveise incision AA’as made into the side of the distal aorta 
slightly beyond the point at Avhich its end had been closed The length of 
this incision Avas slightly greater than that of the diameter of the subclavian 
artery It is important that this incision should be in a transverse direction 
because the AA'all of the aorta tears rather easily if the incision is in a longi- 
tudinal direction Furthermore, it is important not to try to clean the aorta 
of adventitia as is usually done in arterial anastomoses And end-to-side 
anastomosis betAAeen the proximal end of the subclavian artery and the side 
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of the aoita ^^as then perfoimed As in all blood vessel anastomoses, the 
important point is that intima should be appioximated to intima by eversion 
A guide-suture uas placed at the postei omedial angle A continuous row of 
china beaded silk sutures was used foi tbe postei loi lou This was tied to a 
guide-suture uhich uas placed at the postei olatei al angle The anastomosis 
was completed by an anterioi row of continuous sutures of silk The rubbei- 
shod clamps weie lemoved fiom the subclavian artery and the aorta Slight 
bleeding at the site of the anastomosis could usually be conti oiled by light 
pressure for several minutes In a few instances it ^^as necessaiy to place an 
additional sutuie A tin ill uas felt m the aoita distal to the anastomosis 
following the lemoval of the clamps The incision m the chest wall was 
closed in layers vith interrupted sutuies The steps of the opeiation aie 
shown 111 Figures i and 2 

As stated previously, 43 such opeiations weie peifoimed None of the 
animals died during the opeiation The time peiiod that the aoita was 
occluded duiing the peiformance of the anastomoses vaiied fiom 40 to 65 
minutes The mean arterial piessuie (approximate) as measuied m the 
femoral arteiy by the needle punctuie method immediately after completion 
of the opeiation ranged fiom 40 to 130 Mm Hg the aveiage leading being 
85 Mm Hg The knee jeiks uere present and usually hypeiactne when 
tested at the completion of the operation 

Only ten of the 43 animals survived the opeiation for several months or 
longer Of the remaining 33 animals, the average length of life was six days 
There were six deaths in the first 24 houis Fifteen of the 33 animals lived 
for periods langing from five to 25 days Included among the causes of 
death were empyema, distempei , pneumonia, hemorrhage from the site of the 
anastomosis 01 the end of the aorta, thrombosis of the anastomotic site, pleural 
effusion, and paralysis of the posterior pait of the body In eight instances 
the cause of death vas not discovered 

The predominating postoperative complication was paialysis of the pos- 
terior part of the body Paral}S’s of varying degree occurred in almost half 
of the cases In the majority of instances it was complete and was spastic m 
type In a feu instances there was simply weakness of the posterior extrem- 
ities The paialysis uas usuall} noted duiing the fiist 24 houis after oper- 
ation but in several instances it was delayed in onset 

Furthei description will be limited to the ten cases m which the dogs lived 
for several months or longer aftei opeiation Nine of these ten animals were 
males, whtieas 33 of the total of 43 were males The mean femoial arterial 
pressure at the completion of the operations langed from 65 to 130 Mm Hg, 
the average being 89 Mm Hg The length of time that the circulation was 
interrupted duiing the operation varied fiom 40 to 50 minutes, the average 
being 44 minutes These figures differ very little fiom those obseived in the 
experiments in which survival did not occur Six of the ten animals showed 
no paralysis at any tune Two of the dogs had a slight weakness of the pos- 
terior extremities which disappeared in a few^ days There w^as a partial per- 
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sistent paial}sis of the posteiioi extremities in one animal and a delayed 
complete pai^alysis in the lemaimng one 

The left caiotid aiteiy of the animals that suivived the operation foi an 
extended peiiod was exposed and was explanted beneath the skin of the neck 
in 01 del that it might be punctuied with a needle that was used foi blood 
pressure deteimuiations The caiotid and femoial artenal piessuies weie 
detei mined from time to time In each instance the carotid artenal piessuie 
was higher than the femoial but m no case was this diffeience very gieat 
The figures aie given m Table I The flou thiough the subclavian artery and 
through collaterals uas sufficient to pi event hypotension m the posteiioi 
pait of the body 

Tabi r I 

TUn ARTHRIAL BLOOD PRrSSLRP Or ANIMAIS WHICH SLRM\rn rOR rXTPNDrD PERIODS 

THE OPPRATUr PROCCDURl S 


Corotid U P remonl B P 


Pemoral B P 


Mm 

Hg 

Mm 

Hg 



ImmediateU 

Time 

' 





Exp Postopera- 

Since 

Needle 


Needle 



No 

ti\ elj 

Operation Puncture 

Cannula t 

Puncture 

Cannula t 

Remarks 


Mm Hr 







31 

90 

10 months 

173 


168 


Spastic paralysis hind legs 








Sacrificed 

36 

80 

10 months 

175 

174/146 

145 

146/128 

Excellent condition Sacrificed 

41 

65 

8 months 

155 

177/165 

120 

160/150 

Excellent condition Sacrificed 

44 

130 

10 months 

150 

190/168 

135 

186/156 

Excellent condition Sacrificed 

48 

90 

9 months 

160 


150 


Excellent condition Left sub- 








clavian artery ligated and divided 








Died 24 hours later 

S4 

95 

4 months 

160 


138 


Died 128 days following operation 








Cause undetermined Probablv 








pneumonia 

56 

70 

6 5 months 

185 

154/140 

165 

154/120 

Hind legs semispastic Sacrificed 

59 

85 

8 months 

165 


ISO 


\hve and well 

65 

90 

6 months 

155 


130 


\h\ e and well 

66 

90 

6 months 

150 


in 


Excellent condition Sacrificed 


*Needle puncture 

tMercurv manometer no maximum minimum \al\cs Determined under nembutal anesthesia shortly 
before animals were killed 

One of the ten animals died 128 days after the operation This animal 
had appealed to be in good condition, and the cause of death was not detei - 
mined with certainty but was believed to be due to pneumonia The sub- 
clavian-aortic anastomosis was patent The left chest of one animal was 
opened nine months after the oiigmal opeiation and the left subclavian artery 
was doubly ligated and divided Paralysis of the posterior extremities devel- 
oped and the animal died 24 houis following operation This experience 
suggests that the transplanted subclavian artery had been effective in convey- 
ing blood to the posterior part of the body Six of the remaining eight animals 
were sacrificed at intervals ranging fiom six to ten months following the 
performance of the subclavian-aortic anastomosis Hill's radiopaque mass 
was injected into the arterial sy'^teni and roentgenograms were made iinme- 
lately aftei death Typical roentgenograms are shown 111 Figures 3 and 4 
le anastomosis was patent 111 all instances The subclavian artery appeared 
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to be somewhat dilated There was some increase m the size of collateral 
pathways but this was not pronounced The roentgen ogi ams shown m Eiguies 
3 and 4 may be contiasted with that in Figure 5, which is reproduced from 
the paper by Doctor Owings It will be recalled that he produced gradual 
occlusion of the aorta, and the tiemendous increase m the collateral arterial 





Fig 3 — Reproduction of roentgenogram which was made following the 
injection of Hill’s mass The arrow points to the left subclavian artery, 
which was used for anastomosis to the side of the aorta distal to the point 
of its division and closure The collateral arterial pathways are only mod 
erately enlarged 


pathways is shown in Figure 5 Photographs of two of our gross specimens 
are shown in Figures 6 and 7 Microscopic sections of liver and kidne}^ did 
not reveal abnormalities Photomicrographs of the vessels at the site of the 
anastomosis are shown in Figures 8 and 9 

Two of the animals are alive and appear to be entiiely normal The}’ will 
be observed for an extended period 
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DISCUSSION 

It had been demonstrated previously that dogs will not survive an acute 
one-stage occlusion of the thoracic aoita It was found^° that the survival 
period following one-stage complete occlusion of the thoiacic aoita is usually 
only about three hours Erlanger and Gassei^^ conclude that the fall of blood 



Fig 4 Roentgenogram following the injection of Hill’s mass Arrow points 
to left subclavian artery 

pressure and early death after occlusion of the aorta are due to a reduction 
in the effective volume of blood The fact that some of the animals in the 
present study survived complete division and closure of the aorta shows that 
the subclavian artery was effective in conducting blood to the posterior part 
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of the bod}’’ The fact that there was not hypotension in the posterior part of 
the body and hypertension elsewhere also suggests that the blood flow was 
adequate The absence of a decided increase in the size of collateral pathways 
(as demonstrated by O wings in simple progiessive occlusion) indicates that 










Fig s — Roentgenogram reproduced b\ courtesj of Dr J C Owings 
(Annals of Surgerj, 115, 596, 1942) The extensile eollateral circulation 
which develops as a result of multiple stage occlusion and division of the 
thoracic aorta is demonstrated The collateral circulation is much less 
extensive in our studies (Figures 3 and 4) in which a subclavian aortic 
anastomosis was performed 

m our studies a large part of the blood supply to the postenor part of the 
body must have passed through the subclavian artery The death of one 
animal following subsequent operative occlusion of the subclavian-aortic 
anastomosis also evidence in favor of this viewpoint Our studies show 
that the femoral arterial pressure at the conclusion of the operation does not 
allow one to predict with any degree of certainty the chances of suivival of 
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the anuTial Some of the animals with the highest femoral arterial pressures 
died within a relatively short time after operation 

In only five of 43 experiments u as the subclavian artery 01 the anastomosis 
blocked by a thiombus In two of these theie was a clot in the proximal end 
of the divided aoita uhich extended beyond and blocked the mouth of the 


I 



Fig 6 Fig 7 

Fig 6 — Showing a photograph of the thoracic aorta which was removed 10 months 
after v\e had divided the aorta and had performed an anastomosis between the subclavian 
and the side of the distal end of aorta (i) Innominate artery arising from the 
3tch, (2) left subclavian arter> , (3) pro'simal end of divided aoita, and (4) distal 
end of divided aorta 

Fig 7 — Showing a specimen of the aorta which was opened in a longitudinal 
direction (i) Innominate arterj , (2) left subclavian artery which is considerablj 
larger than at the time that the anastomosis was made, (3) proximal end of div’ided 
aorta, and (4) distal end of divided aorta 


subclavian arter}’^ Thus, the anastomosis appears to be feasible from a tech- 
nical standpoint 

The most disturbing factor was the paralysis which resulted in many 
instances The cause for this has not been determined and the subject merits 
further study It seems most likely that the paralysis results from an inter- 
ference with the blood supply to the spinal cord In a description of the 
results of complete and incomplete occlusion of the abdominal and thoracic 
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aorta by metal bands, Doctoi Halsted'* states “The study of the spinal cord 
was entiusted to Mr P K Gilman (now Doctor Gilman, and a member of 


Tig 8 





4 



Fic 9 


Pjq 8 — Photomicrograph of site of anastomosis of end of subclav lan 
arter> to side of aorta (x8) 

pjg p — Photomicrograph of site of anastomosis (X35) Several silk 
sutures are visible 


my staff), whose trained eye discovered m a number of cases, about three 
months after operation, a deposit of extradural fat about the cord below the 
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Site of the aoitic band In three cases the production of fat was so great that 
it filled, seemingly under considerable tension, the vertebral canal ” This 
finding was not encountered in oui studies Furthermore, the onset of paral- 
ysis was so rapid m some of our animals that it could not be explained on 
this basis In two control experiments the thoracic aorta and the left sub- 
clavian arter)- were occluded foi 50 minutes and then released, without 
division and anastomosis, and paialysis did not occur 

There would be some obvious objections to the use of the subclavian 
aiteiy in man if the opeiative piocedure described here, or a modification 
of It, was to be used In the first place, the subclavian artery is the most 
important vessel 111 supplying blood to collateral pathways around the point 
of stenosis 01 atresia of the aorta Division of this vessel might interfere 
consideiably with this blood supply In the second place, division and rotation 
of the subclavian arteiy might interfere too greatly with the circulation of 
the aim It would seem that the left common carotid artery is a better vessel 
to use It was not used extensnely in the present experiments because it 
arises in the dog from the innominate artery rather than from the aorta and 
because its lumen is smaller than that of the subclavian The left common 
carotid artery was anastomosed to the aorta m several dogs, but the femoral 
pressure immediately afteni ai d was found to be less than 50 Mm Hg and 
death occuired The common carotid artery presents the advantage over the 
subclavian of having few branches Since many collateral pathways are already 
existent m the patient vith coarctation, it is oui impiession that the addi- 
tional quantity of blood supplied b} the carotid would be sufficient to improve 
considerably the circulation of the lower pait of the body 

Although this operation has not been attempted in man, it would appear 
that the enlarged collateral vessels Avhich entei the aorta below the point of 
the stenosis 111 the patient nith coarctation would make it difficult to obtain a 
dry field for the peifoimance of the anastomosis On the other hand, it would 
appear that the patient with a chionic partial occlusion of the aorta would 
tolerate a temporary complete occlusion better than the normal dog in which 
there has been no stimulus to the formation of collateral arterial pathways 
In any case, this procedure, 01 a modification of it, should be considered only 
in those cases of coaictation in which the outlook is very grave since many 
patients w ith coarctation of the aorta have a fairly long life expectancy 

SUMRTARY 

These expeiiments veie undertaken with the idea of devising a means for 
the surgical treatment of coarctation of the aorta At a one-stage operation the 
thoracic aorta was divided, the two ends were closed, and the proximal end of 
the divided left subclavian artery was anastomosed to the side of the aorta 
bejmnd the point of its division Some of the animals survived this procedure, 
and there was evidence of adequate blood flow to the posterior part of the 
body The possible clinical application of these studies is discussed 
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COMPLICATED BY RUPTURE INTO THE RETROPERITONEAL SPACE 
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RocmsTtn, N Y 

TROM THE DEPARIMI NT Ol SIJRGI R\ THE UNIVruslTT OR ROCllESTl R SCHOOI 01 MEDICINE \NI) DENTISTRY 

ROCHESTER, N Y 

The treatment or aneurysm of the abdominal aoita by ligation was 
thoioiiglily reviewed in 1940 b} Biggei, Elkin, and Matas Theie have been 
no lepoits of this piocedure subsequent to that date These authors found 
that since the original repoit of Cooper, 111 1817, to their own, in 1940, 
there had been onl)'- 30 reports of ligatuie of the abdominal aorta for 
aneur}sm of the aoita or of the common iliac at its origin Only seven of 
these opeiations could be legaided as 111 any degree successful Elkin 
included foui instances m which the aorta had been ligated for trauma or 
tumor and only one of these patients lived for any length of time afterwards 
Bigger claimed that many of the problems connected wnth aortic aneurysm 
could be solved only by observation on patients thus afflicted Consequently, 
It seemed important to lecord the results of ligation of the abdominal aorta 
in a patient wnth aoitic aneurysm and riqjture into the left 1 etroperitoneal 
lumbar space 

I 

Case Report — Hosp No 581 J G, male, age 52, Yvas admitted to the Strong 
Memorial Hospital January 10, 1942 He was feeling about as usual until the previous 
day During the morning he began to have dull pain in the left flank He ate lunch 
downtown and the pain became severe enough to make him go home to he down At 
2 30 p M , he had a sudden agonizing pain in the left loiver quadrant When his physician 
saw him ten minutes later, he was in obvious shock, with a greenish pallor, cold 
sweating, and a small thready pulse He was groaning with pain and afraid to move 
lest his pain become worse The pain did not radiate The wdiole left side of his 
abdomen was tender There Yvas slight tenderness over the left kidnej'' region The 
muscles just above the pelvic brim on the left -were held slightly tensed but the right 
side of the abdomen had neither muscle spasm nor tenderness It required tw^o Y2. gram 
doses of morphine to get relief during the next 30 minutes In 1^4 hours, his shock 
was under control, his pulse Yvas much stronger and he could be moved wuthout much 
pain He remained free of pam till about 12 hours later Then (i 30 am) the pain 
returned to the same region with lessened intensity Morphine gr )4 and atropine 
gr gave relief so that he slept for 1)4 hours At 3 00 a m he had more pain, 
and more heavy drugging which gave him only about four hours relief At 8 00 a m 
he was brought into the hospital by ambulance He had not voided for 18 hours 

In the past, he had had seveie episodes of migraine, due in part to food sensi- 
tivities There were also infrequent asthmatic attacks, especialb'^ with respiratory 

Read before the Southern Surgical Association December 7-9, 1943, New 
Orleans La 
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infections He had been away from work for about one jear (till six months ago) 
because of marked depression He had had his appendix removed 23 years previously 
He had had a slow tremor of the hands for years 

Physical Examination — The patient was pale There was tenderness in the left 
lower quadrant and resistance to deep palpation A definite, exquisitely tender mass 
could be felt in the left lower abdomen Ballottement was not attempted because of 
the pain There was only slight costovertebral tenderness His temperature was 
subnormal, pulse 100, respirations noimal Blood pressure 120/70 



Fig I — An intravenous pyelogram shows slight displacement 
o£ the left ureter and a normal kidney pelvis The calcifications 
to the right of the fourth lumbar vertebra and m front of the 
sacrum uere considered as possibly arteriosclerotic 

Labotatory Data Red blood count 3,200,000, hemoglobin 8 5 Gm , white blood count 
13,800 The urine showed no blood and a good function as judged by the phenolsul- 
fonphthalem test The stools were not remarkable The nonprotein nitrogen was 61 mg 
per cent, creatinine 2 i mg per cent, total proteins S 7 per cent, phosphorus 8 i, and 
phosphatase 3 7 Bodansky units The blood Wassermann was negative 

He was a diagnostic problem at this time Ureteral stone was suggested but ruled 
out by the negative urinary examination and the negative intravenous pyelograms 
(Fig i) Other possibilities were retroperitoneal tumor and dissecting aneurysm 
These were thought of because of some calcifications seen m all films both to the right 
of the spine at the level of the iliac crest, and across the sacrum from right to left, 
as well as a large soft-part shadow m the left lumbar region 

On bed rest he appeared to improve During the first days in the hospital he had 
the sensation of something pressing m his abdomen He showed some dullness over 
the lower half of the left chest with diminished breath sounds and diminished whispered 
voice The blood pressure in both arms was 120/78 The tenderness gradually subsided 
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during the first week It was possible to feel a smooth mass which extended toward 
the midhne but had no definite edge The left femoral artery seemed to have a smaller 
excursion tlian the right 

Blood pressure, right thigh 130/80, left 140/82 (not entirely satisfactory) By 
the end of the first week, there was an easily distinguishable pulsation over the left 
lower quadrant This was S3mchronous with the aoitic pulsation It was not possible 
to make out expansile pulsation in the mass On the twelfth day after admission there 



Tig 2 — The condition following operation showing the blood 
extravasation into the left lumbar retroperitoneal space The 
double ligation of the aorta with cotton tapes below the origin of 
the inferior mesenteric artery is shown 

was noted a definite swelling of the left thigh with slight pitting edema at the ankle 
There were no signs of thrombosis, such as Homan’s sign, tenderness on calf pressure 
or tenderness in the popliteal space He began to sit up on the edge of the bed 
about this time Things seemed to be progressing nicely He was up in a chair 
for a short time on the fourteenth daj’- after admission 

On the morning of the next day, he began to have aching in the left thigh, 
gradually extending to the leg as well The entire limb was more swollen There 
was no tenderness except m the deep femoral triangle The peripheral arterial pulsations 
were easily made out 

A venogram was made because of a slowl)’’ rising pulse rate It showed presumable 
thrombosis in the left femoral vein Exploration of the abdomen was done in the 
hope that a diagnosis of the mass could be secured as well as ligation of the iliac vessels 
There was a large mass with expansive pulsations in the left iliac fossa The aorta 
above this contained several “egg-shell” plaques There was a large area of blood 
clot outside the left iliac aneurysm extending as far upward retroperitoneally as the 
left kidney Closure was made, as this problem required discussion with the patient 
and his familj'- 

Lumbar sympathetic block was done four days later, without untoward effects 
No definite improvement was noted 

On Januar}' 29, 1942, the abdominal wound was reopened and two tape ligatures, 
about one-half inch apart, were placed about the terminal aorta just below the inferior 
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mesenteric artery (Fig 2) They were tied so -that a faint pulsation could still be 
felt in the dilated abdominal aortic aneurysm The expansile pulsation disappeared and 
the area became soft. The operation caused little disturbance in the patient’s general 
condition On recovery from the ether anesthesia, he had severe pain in his left leg 
This was relieved by lumbar block in the second interspace There was also abdominal 
and back pain, and later, pain in the left hip region The next morning, the left upper 
leg became mottled purplish-red Blisters appeared over the lower part of this limb 
The right leg seemed normal but the left was quite swollen Two days after operation. 



Fig 3 — The condition found at postmortem examination The collateral 
circulation ^\as ^^orked out bj dissection and studies of the injected \essels 
in roentgenograms 


he moved his right leg and foot without trouble There was a good capillarj return 
on pressure over the skin The circulation seemed fair but no pulsations could be 
recorded in the peripheral vessels Sensation was not present The toes of the left 
foot began to shrivel On February i, 1942, tingling and returning sensation was noted 
m the right leg The left leg began to show a line of demarcation at the midthigh 
level A good femoral pulse could be palpated on the right on Februarj 4 

He began to have evidence of absorption from his gangrenous leg b}’' Februarj 8 
A high thigh amputation was performed on Februarj 9 under sodium pentothal 
anesthesia There was very little bleeding The mam arteries and veins uere com- 
pletelj occluded by clots All muscular tissue was excised until free bleeding iras 
obtained Many of the muscles were necrotic all the way to their attachments at the 
pelvis The wound was blown full of sulfadiazine and left open except for one 
suture in the center of the stump which brought the skin together there 

The stump healed slowly The wound ^^as sluggish and reactionless It oozed a thin 
serous material and became covered with dirty sloughs B suhtihs became established 
in It m spite of every precaution Sulfadiazine was used at first, then azochloramide 
and normal salme By the first of March, granulations w'ere healthj appearing, the 
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stump was shrinking in size, and progiessing favorabi}’- He began to complain of a 
phantom limb He noted pain m it “as if the heel were held m a \ise” The pain 
started usualh at 6 30 p jr and lasted fully two hours Another time when the phantom 
was especially proniment was just after he awakened The limb seemed of normal 
length The toes were not 111 an unusua* position The consciousness of the limb dis- 
appeared as he tended to move about B3’- March ii, the epithelium was growing across 
the stump end It was healed except for the inner side He was walking about his 
room on crutches He felt no pain m the stump now but he was conscious of the 
phantom at tunes Pam in this was now mostly confined to the foot though he had a 



I'lr 4 — The ';pecinien opened to show the tapes and the 
fistula to the jejunum from the newl> formed aneurjsm of the 
lorta 


sensation of constriction 111 the calf now and tlien The foot seemed bent at an angle On 
March 17, he had severe pain in the phantom limb The pain shot thiough his foot 
“like a red hot iron from heel to toe ” There was a sensation through the instep “as 
if it IS being pushed together, — a poor description but it is hard to say exactly what it 
IS like, — a squeezing sensation ” There had been also a flickering sensation down the 
back of his thigh “sort of like a fork of lightning” He was conscious of no sensation 
between the stump and the foot The limb had shortened to the level of the knee The 
foot was pointed inward The toes seemed to be bent upward The recent bad weather 
caused accentuation of all these complaints Codeine gave relief A paravertebral 
block gave relief for about one-half hour The stump slowly progressed toward healing 
The phantom was shrinking as well so that b}'^ March 24 it was above the knee level 
There were occasional stabs of severe pain which caused him to wince and even to cry 
in agony These pains began to space out and were less intense during the last three 
days On April 2, three small pinch grafts were taken from the skin of the lateral 
stump under local procaine anesthesia and applied to the remaining granulating surface 
While the grafts were being taken, he claimed that the pain m the phantom foot was 
increased-although he felt nothing at all locally He was discharged on April 10, 1942, 
with the stump practically healed He was getting about on crutches The phantom 
limb still “gave him hell for one to two hours a day ” 
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At home he gained in weight and strength He was able “to walk a mile ' on 
crutches” His appetite and digestion were good Stools were normal The phantom 
leg still gave trouble It had shrunk in size and occupied a position with the knee 
flexed and the foot opposed to the right thigh Theie was continuous prickling in the 
foot and frequent attacks of “red hot” pain in the dorsum of the foot and in the skin 
When he first went home he had two episodes of pain daily One came in the late 
afternoon and the other in the evening Gradually the afternoon attack came earlier 



Fig S — Injection of the artery i/ith a radiopaque liquid latex showed an 
extension into the jejunum which was explained by later dissection 


and earlier m the day till it finally came on just after breakfast Walking and exercise 
caused the morning attack to lessen but the evening episodes became worse Deep 
pressure on the stump produced pain only in the stump But light stroking of the skin m the 
posterior flap produced severe pain and burning referred to the toe area of the phantom 
foot The sensitive areas were especially marked over the medial third of the posterior 
flap of the stump with a less sensitive area over the outer third He got relief on 
“Alba D”— a morphine replacing substitute drug He had returned to work, taking 
part in committee and departmental duties He carried on his dictation and correspondence 
as he had previously 

He was again admitted to the hospital, and a spinal anesthesia was done Anesthesia 
was obtained to level of Dq Motor function of the right lower leg was lost for ten 
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minutes All painful sensations were absent in the left stump but he retained sensation 
m the phantom limb — though it was not a disagreeable type of sensation Stroking of 
the trigger areas in the skin was not felt and no psychic disturbance was elicited It 
was decided that section of the peripheral nerve trunks might help m reducing his pain 
Accordingly, under avertin and nitrous oxide-oxygen anesthesia, the great and lesser 
sciatic nerve stumps were divided The amputation stump had very little blood supply 
After he left the hospital, the phantom leg pain 
was reduced at least 90 per cent Most of the time 
pain was entirely absent The phantom itself continued to 
be present It gradually became smaller, with the leg flexed 
on the tlngh and the heel drawn up into the crotch He 
had the sensation that he could straighten out the leg 
by great voluntary effort but it would snap back 
promptly into the flexed position He was rarely able 
to forget its existence 

He went into a depression fearing that he would 
never be able to undertake his previous_ occupation 
When he did his scholastic work, he found it hard to 
concentrate He made frequent errors in mathematics 
which distressed him as he had always been accurate 
He began to take relatively large doses of bromochloral 
and phenobarbital to get relief from insomnia and worry 
After July I, he was found to have a bromide level 
of 210 mg per cent in the blood Bromochloral was 
stopped Seconal and increased phenobarbital was sub- 
stituted The mental confusion cleared up and the blood 
bromide level dropped to 75 mg per cent in a week 
Large doses of sodium chloride had been used but in 
spite of this the bromide retention had gone on 

Early m July he had an attack of severe diffuse, 
lower abdominal pain The pain did not localize It 
was accompanied by sweating, pallor, a drop in blood 
pressure from no to 100, and a sensation of fright 
Two doses of % gram morphine gave relief In 24 
hours, he seemed normal again Two similar attacks 
came at two-week intervals with rapid relief following 
morphine Between attacks he walked about with 
crutches up to a mile a day He drove his car to his 
office daily where he took care of his correspondence One of the attacks came a couple 
of hours after he had climbed a flight of stairs 

His depression deepened Reassurance was of value for only a day or two He was 
convinced that he could never carry on his duties On two occasions he stated that 
he would end his life if the means were at hand 

While taking a walk on August 14, he had a mild attack of abdominal pain It 
persisted in varying intensities up to the time of his death There was no let-up in it 
even under heavy sedation He complained of a "peculiar sensation in the head " By 
August 16, the pain had become very severe, accompanied by pallor, sweating, *and a 
rapid, weak, irregular pulse He was quite weak and unable to eat solid food On 
August 18 he passed by rectum a large amount of fluid containing both dark and bright 
red blood During the day, he had two more similar movements He was extremely 
pa e and very weak by nighttime His pulse increased to 130, his blood pressure dropped 
to 90/50 There were several attacks of hiccoughs lasting as long as one-half hour 
e appeared to be on the point of death But on August 19, he sat up on the side of 
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his bed and washed himself He was quite confused mentallj’^ during the next dav 
or two On August 22, theie were two more blood-contaimng stools Hiccoughing 
continued, relieved somewhat by various sedatives He lived on liquids mainly He 
went on 111 this manner until 1 1 00 pm on August 28 when he quietlj expired This 
followed another painful episode associated with sweating, pallor and failing pressure 
During all these attacks of abdominal pain, there was no spasm of the abdominal 
muscles Even fairly deep pressure did not alter the pain The abdominal aorta could 
be palpated easily It appeared to be wider than normal especially at the level of 
the umbilicus Theie was also an enlargement which was taken to be the right 
iliac artery 







\ 
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Fig 7 — The circulation in the right leg and foot vas adequate 

Autopsy — The aorta had formed a new aneurysm above the point of ligature This 
sacculation prolapsed over the area which had been tied off The tapes had cut through 
the vessel wall and had apparently eroded through the new aneurysmal sac into tlie 
small intestine, just beyond the duodenojejunal junction The jejunum at this point 
had become attached to the aneurysmal sac There had been massive hemorrhage into 
the sijiall intestine The old aneurj sm was filled with a blood clot There was thrombosis 
with organization in the left common iliac artery and m the old abdominal aortic aneurysm, 
the left external iliac artery and the left proximal hypogastric artery The circulation 
to the stump had been carried by collateral enlargements of the lumbar and sacrospinal 
arteries and the distal left hypogastric artery The right iliac arteries were intact 
and functioning well 

In addition, there was generalized and coronary artei losclerosis There were focal 
myocardial scars with cardiac hypertiophy and dilatation Chronic pancreatitis and 
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chronic cholecystitis with cholelithiasis and mild cholangitis were present also The 
kidneys had arteriosclerotic scars There was an old focal encephalomalacia (Figs 
3 and 4) 

This patient piesented a pioblem foi diagnosis on entiy His seveie pain 
and anuria pointed to a urologic cause but examination did not seem to bear 
it out Aneurysms of the abdominal aoita frequently have been regarded as 
uiologic diseases, such as renal hthiasis, lenal tumor, periienal hemorrhage 
from trauma, hydi onephi osis, 01 peiinephric abscess Uhle has presented an 
interesting levievv of this subject It was possible to feel a mass m the left 
lower abdomen but pulsation in it was not elicited in the first days Theie 





^ , 

Tig 8 — The collatenl circulation across the lumbar and sacral spinal arteiies and 
through the distal hypogastric and its branches is beautifully demonstrated 

w^ere no difterences in the femoral pulsations noted A retroperitoneal tumoi 
was strongly considered The roentgenogi am showed some calcifications 
which were thought to be in the aoi ta 01 illiac vessels and suggested aneurysm to 
some members of the Depaitment of Radiology It was only after a pro- 
gression of the symptoms and signs had led to an exploration that the diag- 
nosis was definitely established 

The problem of controlling aneurysms of the abdominal aorta has not 
been solved as yet When the aneuiysm has had a traumatic etiology and 
the patient has j outh and -elastic vessels, operations such as those performed 
Bigger have a happy outcome But in individuals with aneurysms on an 
arteriosclerotic basis, with other calcified aieas in the vessels, the chances 
for cure are much less favorable Bigger emphasizes that aoitic occlusion 
is unjustifiable in patients \vith extensive diffuse calcifications of the aoita 
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Elkin claims that an efficient collateral circulation rarely exists about an 
aortic aneurysm Consequently, occlusion should be partial only and not 
complete Otherwise gangrene of the extremities -will result In case the 
collateral circulation has developed well, recurrence of the aneur3rsm in a 
short time is likely Ligature of the aorta above the region of celiac or renal 
vessels cannot be tolerated as it jeopardizes the vitality of the intestines and 
kidneys Ligation m continuity of a large artery will almost invariably be 
followed by gradual cutting through of the ligatuies and either hemorrhage 
or reestablishment of the channel If the proper time could be estimated, 
excision of the involved artery would seem to be a logical step unless an 
endo-aneurysmorrhaphy can be done 

It would seem that the method for occluding a large artery would be a 
relatively simple problem But such is not the case It has occupied the 
best thoughts of some of our most distinguished surgeons and still has not 
been completely solved Pearse has reviewed the methods used and claims 
that all methods wdiich depend upon external compression are dangerous He 
has produced occlusion in animals by a spring screw'ed into the lumen of the 
aorta This caused a gradual occlusion by thrombosis It has not been found 
possible to easily insert such a spring in a deep wound Extravascular oc- 
clusion by a sheet of cellophane has been successful m some animals but has 
been associated wnth rupture of the aorta in others This method has promise 
and should be investigated more completely At the time of Pearse’s report 
the result of using a cellophane sheet w^as considered unpredictable It has 
been successfully used since in the human by Harrison and Chandy to occlude 
a subclavian aneurysm The method of occlusion of the aorta by rubber 
bands as advocated by Ownngs might also be considered It has required 
multiple applications m order to get a successful outcome This wmuld be 
against its use for human cases 

Of all the external ligature material used to the present cotton tape seemed 
to be the most applicable In Matas’ patient a brilliant result was reported 
The cotton tape w'as incorporated into the wall of the vessel and did not 
cut through In four of the seven successful ligations it w^as the material 
used And yet m our case, used according to the published methods, it has 
follow^ed the rule and cut through the vessel walls producing a fatal outcome 

Our patient w^as of interest in the postoperative period because of the 
ensuing gangrene requiring amputation of the left thigh The phantom limb 
from which he suffered w^as of extraordinary interest Contrary to our usual 
experience w^e w^ei e able to define a trigger zone in his case And by a simple 
redivision of the nerve trunks of the sciatic and lesser sciatic he w^as to a 
large extent relieved of his symptoms 

The postmortem studies of the collateral ciiculation w^ere carried out hi 
injection of a radiopaque liquid latex mass This enabled us to obtain radio- 
graphs of the circulation and to dissect the vessels out intact afterwards 
It w'as made possible through researches on this phase by Tobin He showed 
a beautiful demonstration of the important collateral anastomoses through 
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the two lo^^el lumbar and iliolumbar arteries to the left internal iliac (hypo- 
gastric) arter}^ This latter aitery had slightly enlaiged channels but its 
branches ^^ele normal m then distiibution The middle sacial and left lateial 
sacial arteries weie filled with injection mateiial and weie easily dissected 
out The left common iliac and the left external iliac aiteries weie completely 
occluded No evidence of a previous rupture of the left common iliac artery 
could be demonstiated The openings of the lumbar arteries into the 
aneurysmal sac were patent All the aiteiies of the right pelvis and right 
extiemity were filled vith the latex material and appealed to be normal 
(Figs 5. 6, 7. and 8) 

Ruptuie of abdominal aoitic aneuiysm into the gastro-mtestmal tract is 
a rare complication according to Smith He found that there were, at most, 
probably less than 25 cases reported in addition to his own observation In 
the present instance, the etiologic factoi was that of a foreign body which 
would place this case in a different categoiy 

We vere much indebted to Dr Stearns Bullen, Dr Richard Jaenike and Dr W W 
Scott, of the clinical branches, and to Di Charles Tobin of the Anatomical Department 
for his assistance in the vasculai studies and dissections 
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THE TECHNICAL SIMPLICITY OP^ THE MATAS ENDO- 
ANEURYSMORRHAPHY^ 

Lt Col Idys M Gage, M C 

IirAUQU^RTERS, FOURTH SERVICE COMMAND 

Atlanta, Ga 

In Ils Simpheity Lies Its Virtue 

In 1903, Di Rudolph Matas^ gave to the surgical world an opeiative 
procedure designed for the surgical cure of aneurysm of the majoi peripheral 
arteries Since his first reports on cases of arterial aneurysms cured by this 
method (aneurysmorrhaphy), there have been yearly reports on the suc- 
cessful cure of arterial aneurysms b)’’ the Matas method from surgeons 
throughout the world 

Although the simplicity of the technic of endo-aneurysmorrhaphy has 
been repeatedly discussed both by Doctor Matas, and the author, 
through the medium of journals and suigical meetings, it is unfortunate 
that its simplicity and applicability has not been thoroughly appreciated A 
majoiity of suigeons think of this operation as being of a most formidable 
nature and resoit to either the Japanese 01 English method of ligation and 
complete excision of the sac, or to a remote surgical procedure used by 
John Hunter m 1785 

The lack of familiarity with the over-all technical procedures of endo- 
aneurysmorrhaphy and its application, which not onlj’' involves the operative 
but the preoperative preparation and postoperative care as well, is due to 
two factors First, the fear of uncontrollable hemorrhage during the operative 
procedure , and second, the inexperience of the surgeon m vascular surger}’’ 
The fear of uncontrollable hemorrhage during operations upon the heart and 
major arteries is dependent upon the dramatic descriptions of operations upon 
the heart and great vessels It is common for the authors to dramatize the 
hissing noise and foaming blood m stab wounds of the heart, and the spurting 
stream of “whistling and gurgling” blood escaping from a major artery or 
aneurysm during operative interference Then again, it has been almost 
a law that one, and only one, surgeon wLo has had his baptism m the blood 
of vascular surgery is allowed the honor and privilege to operate upon all 
the cases of injury or disease of the vascular tree This unfortunate state 
of affairs has resulted m the training of very few v'^ascular surgeons It is 
the duty of all vascular surgeons to thoroughly tram their residents in vascular 
surgery to the degree where they should handle all of the emergency injuries 
to the heart and major arteries I have knowdedge of some cases of stab 
wounds of the heart dying while w'aiting for the heart surgeon (the only heart 
surgeon I ) to arrive and dramatically suture the bleeding heart If, in the 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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past, we had taught the residents all the fundamentals, both physiologic and 
pathologic, pertaining to surgery of the vascular tree, we would have suf- 
ficient vascular surgeons who are now so badly needed at the battle fronts 
I believe that many limbs could be saved today on the battle fronts if the 
surgeons who are doing the surgery had been thoroughly indoctrinated m all 
phases of vascular surgery while serving their residencies or apprenticeship 
Therefore, the author lequests that a course in vascular surgery be part of 
a surgical resident’s tiaimng This training should be conducted upon the 
experimental animal — afresh and preserved cadavers — and clinical application 
undei a trained vasculai suigeon, not one who limits himself to vascular 
surgery, but a general suigeon uho has specialized in this most interesting 
and neglected field 

The operation of endo-aneuiysniorrhaphy not only entails a thorough 
knowledge of the technic, but a familiaiity with the pathologic physiology 
of aneurysms, both local and systemic, the absolute control of all bleeding 
during the operation, collateral circulation, methods of testing the collaterals 
and procedures used to develop a negligible and sluggish collateral circulation, 
and the pieoperative and postopeiative treatment 

Doctor Matas divided his endo-aneur3^smorrhaphy into the types (a) 
Restorative, (b) leconstructive , and (c) obhtei ative ^ The restorative is 
only applicable to the true sacculai type of aneurysm This type of aneurysm 
is produced mainl}’- b)'' trauma — stab wounds and gunshot wounds in which 
there has been only a small opening made in the artery — or in cases where 
there has been a minimum loss of the aitenal wall This type of aneurysm 
represents the minority group This operation is one in which the lumen of 
the arter}^ can be restoied because theie has been no loss of any part of the 
aitenal wall The restorative is not applicable to any other type or form of 
aitenal aneurysm Grave mistakes are made when adopting this procedure 
foi aneurysms not of the puie saccular type 

The reconstructive operation uas designed for the fusiform type of 
aneurysm The technic consisted of forming a new segment of artery out 
of the A\alls of the aneurysmal sac It was observed that in the majority of 
cases the newly formed arterial segment thrombosed very rapidly post- 
operatively Therefore, this procedure was discarded m favor of the 
obliterative tecbnic, uhich is recommended for all foims of arterial aneurj'-sms 
except the pure saccular type The obliterative endo-aneurysmorrhaphy con- 
sists of opening tbe aneurysmal sac with intrasaccular closure of all arterial 
openings and complete obliteration of the sac Therefore, the obliterative 
type of endo-aneurj'^smorrhaphy is the piocedure of choice m all arterial 
aneurj^sms both traumatic and organic of the peripheral arteries, with excep- 
tions as noted above 

There is a group of arterial aneurysms in which the methods described 
above are not applicable The}'- are as follows Common carotid group, 
subclavian group, aorta group, iliac group, aneurysms of the innominate 
artery, splenic artery, renal aitery, common femoial arter}’-, gluteal artery'-, 
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and the intracranial gioup The procedure of choice in the above group is 
that of Anel, ^ e , proximal polar ligation of the mam artery entering into the 
formation of the aneurysm In the low carotid, subclavian and innominate 
groups, the author recommends the transpleural, transthoracic approach of 
Touroff The author^® has used this method in one case with gratifying 
1 esults 

In the above descriptions of the various technical procedures there is a 
single factoi common to all, that is, the complete obstruction of the mam 
peripheral artery at the site of the aneurysm The one exception is the 
restorative technic used for the pure saccular type However, the true 
saccular form is in the minority That sudden occlusion of a mam peripheral 
artery may result m grave and uncontrollable consequences should be common 
knowledge to all surgeons who undertake the cure of arterial aneurysms 
Therefore, the surgical treatment of an arterial aneurysm should never be 
undertaken until the surgeon has unequivocally satisfied himself that there 
IS present an adequate collateral circulation to maintain a normal metabolism 
to the tissues distal to the point of obstruction of the mam peripheral arter}’’ ® 

To deteimme the piesence of an adequate or inadequate collateral circu- 
lation, there is only one test that will give accurate information regarding 
the presence or absence of collateral blood flow This test was devised b)’’ 
Matas, and is the only one that will obliterate the mam artery proximal 
to aneur}^sm and concomitantly not interfere with the collateral circulation 
This test IS most simple m its application It is performed as follows A 
Martin rubber bandage is applied from the toes or fingers to a point just 
above the aneurysm The Matas compressor® is now applied to the mam 
artery above the rubber bandage The compressor is screwed down until 
the mam artery is obliterated The Martin rubber bandage is now removed 
One must be absolutely certain that the compressor does not slip The foot 
or hand immediately after the removal of the rubber bandage has a cadaveric 
color The blanched toes or fingers are now carefully watched for the 
return of a pink color The time interval between the removal of the 
rubber bandage and the return of color detei mines the presence of an 
adequate or inadequate collateral cii dilation If the time inter\’^al is over 
three minutes, the collateial circulation is inadequate 

If by the above test it is shown that the collateral circulation is deficient, 
then operation should be defeired until an adequate one is developed 

The development of an efficient collateral circulation can be obtained 
by two methods The Matas,® or mechanical , and that of the author,®"^® 
the physiological The former is by the daily application of the Matas 
compressor which obliterates the mam artery proximal to the aneurj'^sm 
This shunts the blood through the collateral vessels The length of time the 
compressor is applied increases daily The latter method (author’s) is 
accomplished by blocking out the sympathetic ganglionated chain which 
supplies the vascular tree of an extremity with i pei cent novocain or 
by surgical removal of the ganglionated sympathetic chain This physiologic 
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method is simple m its application and results m a very rapid development 
of the collateral circulation Since 1934, the author^ has used this method 
extensively and its efficacy has been repeatedly demonstrated by othei s 
When It has been unequivocally demonstrated that an adequate collateral 
circulation exists, the patient is leady for operation The next most important 
step IS the absolute contiol of the blood flow thiough the field of operation 
Unless the opeiation can be peifoimed m an avascular field, the Matas endo- 
aneur)^smorihaphy should never be undertaken If the blood supply both 
pioximal and distal to an aiterial aneurysm cannot be absolutely controlled, 
the aneurysmal sac cannot be opened This is an inviolable rule of surgery 
of aiterial aneurysms Any surgeon uho bieaks this law will be immediately 
confionted vith a most difficult situation and one that not infrequently ends 
m a catastrophe Theie are two methods by which the operative field can 
be made avascular The first, and most seem e, is obtained by the application 
of a Martin bandage from the toes or fingeis (only applicable to aneur}^sms 
of the extremities at least six to eight inches fiom the trunk) for a distance 
of eight to ten inches above the aneurysm At this level a tourniquet is applied 
tiglitl)'- around the limb The lubber bandage is then removed leaving the 
operative field uncovered and completel)'' avasculai The second method, 
not as secure as the fiist, is obtained by caiefully dissecting out the arteries 
entering into the foimation of the aneuiysm, both proximal and distal ’to the 
aneurysmal, and applying tempoiaiy hgatuie (lubber catheters or rubber 
bands) to each vessel In the majority of instances this is a very simple 
procedure because theie is only the proximal and distal arteiies to contiol 
However, if the aneurysm is situated near the bifurcation of an aitery, 
there maj^ be more than the proximal and distal aiteries to control 

When the above requirements are fulfilled, the patient is ready to be 
operated upon by the method of Matas, using either the restorative or the 
obliterative technic of endo-aneurysmorrhaphy The type of anesthesia 
used can be either spinal or inhalation The former is preferable for the 
lower extremities, whereas, the latter is superior for the upper extremities 
The technical proceduies of the operation (endo-aneurj'^smorrhaphy) aie 
as follows 

After the anesthetic agent has pioduced its lequiied effect, a Mai tin 
lubbei bandage is applied to the leg 01 arm, beginning at the toes or fingeis 
and extending the bandage above the aneuiysm A tourniquet is now applied 
above the bandage and the bandage is removed The field of operation is 
thoroughly piepaied and draped Avith sterile linen An incision of sufficient 
length to give good exposure is now made over the aneurysm The skin 
edges are protected with sterile towels and held m place by suitable towel 
clips By sharp and gentle dissection the aneurysmal sac is now exposed 
It IS not necessary to completely expose the lateral walls of the sac Being 
assured of perfect hemostasis, the sac can nou be carefully opened (It is 
important to examine carefully the relationship of the artery to the proximal 
and distal pole of the aneurysm before the sac is opened, because the sac 
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sometimes rotates on its polar axis and the ^proximal artery will run along 
the posterior wall of the sac This artery may be injured when the sac is 
opened oi the opening of the pi oximal artery into the aneurysmal sac will be 
difficult to locate ) The sac is now gently cleaned of its contents which 
consists of laminated clot and fluid blood A diligent search is now made 
for the openings of the artery or arteiies into the lumen of the sac When 
they are identified a catheter, which has been previously anointed with sterile 
liquid petrolatum, is mtioduced into the openings This is to determine their 
patency and to see if they connect with an artery The catheter is discarded 
and the openings are closed with interrupted sutures of silk or cotton The 
needle should take good firm bites through the lips of the openings When 
all openings are closed the tourniquet is loosened to test the efficiency of 
the closure of the openings This step is absolutely essential before the sac 
IS obliterated, because if the openings are not thoioughl}'^ closed, a hematoma 
will foim or another aneuiysm may develop If there is no bleeding from 
the sutuied openings (occasionally a few extra sutures may be necessary to 
control oozing from the sutured openings), the aneur)^smal sac is obliterated 
by layers of interrupted sutures of silk or cotton These sutures should 
bi ing the walls of the sac together The superficial incision is now closed and 
a pressure dressing is applied to the wound 

By using the above technic there has been no disturbance or interference 
with the vessels belonging to the collateral circulation The vessels that are 
in juxtaposition to the sac of the aneurysm are likewise not disturbed — a 
most impoitant and frequently overlooked detail w'hen other surgical pro- 
cedures are used 

The extremity is enclosed in tw'^o or three layers of cotton batting Heat 
should not be applied to the extremity as it has been showm that heat inci eases 
the demands for greater A’^ascular suppl)'’ and if not forthcoming, there results 
vaiying degrees of anoxia wdiich may bring about tissue destruction and 
necrosis If the collateial circulation is adequate and is maintained, there 
should be no fear of ischemic necrosis of the extremity If ischemic necrosis 
does occui , it IS indicative of poor preparation of the patient for the operation 

The patient Kvl^ept in bed foi 10-15 da>s postoperatively, then allowed 
up, and gradually i^tuins to his 01 her formei activities 

CONCLUSIONS 

( 1 ) Endo-aneui ysmorrhaphy is the sui gical pi ocedui e of choice in treating 
aneuiysms of the peripheral arteries 

(2) There are only two types of endo-aneurysmoirhaphy that are ap- 
plicable to aneurysms of the peripheral arteries The restorative (saccular) 
type, and the obliterative (fusiform) type 

(3) An adequate and sustained collateral circulation must be present 
and satisfactorily demonstrated before the operation is undertaken 

(4) The collateral circulation can be developed by twm methods Me- 
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chanical (Matas method) , and physiologic (blocking out the sympathetics, 
the author’s method) 

(5) Absolute hemostasis must be obtained and continued until the mtra- 
saccular toilet is completed 

(6) This operation is contraindicated in all arterial aneurysms in which 
the blood supply cannot be unequivocally conti oiled during the entire operation 

(7) It is the simplest of all surgical procedures used for the cure of 
aitenal aneurysms 
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Discussion — ^Dr Herman E Pfarse, Rochester, N Y I have had very little 
clinical experience in aneurysms but thought it might be of interest to review briefly 
the matter of experimentally occluding the larger arteries The three different methods 
of attack in occlusion of the arteries are bj external compression , by efforts to produce 
scar in the wall , and by internal occlusion 

External compression may be done by the Halsted band, the Matas band, the Neff 
clamp, or by various types of ligatures of silk, catgut tapes, or fascia Doctor Halsted 
said that he could not accurately judge the tension necessary in the use of ligatures or 
tapes I was sorry Doctor Matas did not have the opportunity of telling more about his 
band, for it is very useful There are two other methods not illustrated, one, that of 
Doctor Matas, where he did plication of the aortic wall, another the elastic ligature of 
Owings Doctor Mont Reid is responsible for the statement that external pressure on 
the aorta will invariably result in atrophy and death of the vessel wall 

The second method is by fibrosing the wall with diathermy, by injection of sclerosing 
solutions into the wall or by cellophane Three years ago I reported experiments on the 
fibroplasia caused by wrapping cellophane about the aorta of dogs In this I mentioned 
that in two of the 24 experiments there was no reaction. Subsequently, m another 
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senes, a large number showed no response, the cellophane appearing inert in the tissues 
while in other animals an intense fibrosis occurred which shut off the vessel Thus far, 
this discrepancy has not been explained but it is suspected that there is some substance 
in the cellophane, the presence or absence of which determines the amount of fibroplasia 
produced 

The third principle is by internal thrombosis Doctor Mont Reid was the first to 
use this by means of placing a fascial plug with a tube in its center into the artery Many 
years ago, while working in the Hunterian Laboratory, in Baltimore, I reviewed this 
subject, and came to the conclusion that internal occlusion offered the best means of 
obstructing the aorta I attempted to insert metal tubes into it so as to cause gradual 
thrombosis, but found this difficult technically So a tube was made of a coiled spring 
that could be screwed into the vessel through a puncture wound This was successful, 
but has its disadvantages, for I find that one gets out of practice and hemorrhage occurs, 
so I do not advocate it as a final procedure However, I do believe it demonstrates a 
principle which, if followed with better technical methods, may accomplish the result 
I have returned to the opinion held 17 years ago that the aorta must be shut off 
from within 

Major David T Monahan, Bridgeport, Conn This is a brief report of a case 
of aneurysm of the terminal aorta treated by proximal ligation m stages, after the method 
described by O wings, in 1941 

Case Report — ^The patient was a Negro, age 49, who complained of abdominal 
pam and weight loss of 20 pounds He had been under treatment for sjphihs, the 
Wassermann test was positive Physical examination disclosed a fixed, pulsating 
tumor just to the right of the umbilicus He was operated upon in three stages, three 
weeks apart At the first operation, March 20, 1942, the aneurysm was found to 
extend from about i 5 inches below the renal arteries to the bifurcation of the aorta 
An area about the size of a dime on the anterior surface was paper-thin A rubber 
band, three-fourths of an inch wide, was placed proximal to the aneurj'sm and 
sutured m the shape of a funnel, so that about 75 per cent of the circulation into the 
aneurysm was interrupted There were no circulatory symptoms after this procedure 
and the patient was out of bed in two weeks 

At the second operation a rubber band, one-half inch wide, was placed just 
below the site of the previous band, proximal to the aneurysm, and the circulation 
was shut off entirely Postoperatively, his right leg was progressively cooler from 
the knee to the toes and there were fibrillary twitchings in the calf muscles of this 
leg, although he could move both legs without difficulty These symptoms cleared up 
in a week except for some coldness in the right foot He was allowed to go home 
for a week between the second and third operations 

At the third stage it was found that there was no circulation through the 
aneurysm Two hea^w silk ties were placed below the rubber band , both common iliacs 
were divided and ligated and the inferior mesenteric was ligated Postoperatively, 
the patient again had coldness in the right leg and fibrillary twitchings for a week 
He had considerable pain in his foot, which persisted 

He was discharged from the hospital in two weeks, was up and around and 
had no difficulty walking The aneurysm could be felt only as a shrunken, firm mass 
He complained of pain in his right foot persistently, and the advisability of para- 
vertebral block was being considered when he had a massive hemorrhage into the 
gastro-intestinal tract, and died August It five months after the first operation 

Autopsy disclosed that a perforation had occurred into the third portion of the 
duodenum at a point just proximal to the proximal rubber band Section through 
this area showed the aneurysm to be filled with old organized clot and at the area of 
ligation there was a band of tissue of cartilaginous consistencj, without anj’^ vestige 
of a lumen The silk sutures were found imbedded in the lower end of this band The 
rubber was not apparent grossly and iras presumably fused with the band of scar 
tissue, although the pathologist was unable to identify it To the right of the aorta 
just proximal to the constriction was a new aneurysm filled with clot which com- 
municated with the perforation 

The heart and kidneys were normal Section of the aorta showed mild sj'phihtic 
aortitis 

Dr Joseph E J King, New York City I feel that we all regret very much that 
Doctor Matas did not have more time, and I hope he will have more to say in closing 
his discussion 
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I shall limit my remarks to occlusion of the internal carotid artery in nine cases 
of intracranial arteriovenous fistula and two cases of intracranial aneurysm Not having 
had access to Doctor Matas’ band, and knowing of several cases in which death had 
occurred almost suddenly following ligation of the common carotid artery, I have employed 
the following method To take the place of the Matas’ band I have used ordinary skin 
clips, two being used and placed close together so that the artery would not so likely 
be cut through The small sharp tips are broken off the clips, and then filed down 
The clips are bent m the form of omega A piece of fine plain catgut is tied in one of 
the eyelets of the skin clips so that in case quick removal is necessary it can readily be 
done If there is no need for removing the clips, the catgut dissolves and the clips 
remain in place 

We have placed the two skin clips bent into the form of omega, around the internal 
carotid artery just bej^ond the bifurcation of the common carotid, and closed the skin 
clips down on the vessel until only the faintest bruit could be heard with a stethoscope 
placed directly over the eyeball The intention is to shut off about three-quarters or 
four-fifths of th& lumen, but not completely to occlude the lumen 

In the first two cases v^e reopened the incision in order that we might completely 
occlude the artery by further compression of the clips, but this was found to be 
unnecessary In one instance the dtps had completely and slowly divided the vessel, 
and both ends of the vessel were found to be firmly thrombosed In the second case the 
vessel was almost cut through by the dips so that when the clips were more firmly and 
completely compressed, they cut through the remaining portion of the vessel without 
bleeding, i e , both ends had become firmly thrombosed Therefore, in subsequent cases 
it has not been found necessarj to completely close the clips at the second stage, and it 
IS believed that complete thrombosis takes place slowly over a period of two or three 
weeks At any rate, application of the clips m this manner succeeded in obliteration 
of the bruit and recession of the eyeball Should it be necessary, the external carotid 
artery can be ligated and divided at the same time 

There w'ere no deaths One patient, a woman, had w^eakness in the opposite side for 
six or seven hours, but with elevation of the foot of the bed, no further weakness de- 
veloped, and the weakness in the opposite side cleared up 

In the majority of cases the clips have remained m position, but in two or three 
cases thej w'orked out to the surface and were readily removed with a thumb forceps 
No damage has occurred to the vagus nerve or the jugular vein 

Dr Joseph A Danna, New Orleans, La I am very glad of the opportunity to lend 
my support to Doctor Gage’s argument that the Matas operation for aneurysm is 
simple Most articles written on this subject do not give the impression that it is a 
simple operation Even what has been told vou this afternoon I am sure does not leave 
that impression with you as clearl}-- as I w^ould like 

I have tw'o criticisms to make of Colonel Gage’s presentation so far as showing 
how simple it is In the first place he made the incision two or three times as long 
as necessary In the second place it is not necessary to obliterate the sac There are 
some instances m wdiich you cannot obliterate the sac I have only done so in the first 
two or three cases in which I tried to do a restorative operation The operation is very 
simple You make an incision over the most supei ficial part of the sac You can make 
it shorter than the length of the sac but never longer Be sure you do not cut some 
important structures as j-’qu go down to the sac After that j'^ou cannot injure anything 
If 1 ou open the sac wude and cannot find any arterial opening jmu will probably readily 
find the openings bv everting the edges of the incision and looking for them in the 
superficial wall of the aneurysm near the incision line Once j'ou have the sac open 
and the openings located it is verj^ simple to put in a few sutures, as stated 

Dr Thomas B Aycock, Baltimore, Md I realize that Doctor Gage was speaking 
of aneurysms of the periphery rather than those which occur in the chest Recently, 
however, I had one of the innominate artery, and, more recently one of the subclavian just 
distal to the innominate I notice these have not been referred to and will relate brieflj’^ 
nw experience The first, I was not able to isolate In retrospect, I wonder if the 
approach I used is not out of date Both were approached anteriorly through the 
superior mediastinum I have ligated the subclavuan in its second part following accidental 
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injury to it by the posterior evtrapleural approach, namely, by resecting the third, second 
and first ribs on the right, and I now believe it a better route to reach either the 
innominate or subclavian than the sternoclavicular disarticulation, which method I 
employed I would like to hear what Doctors Matas and Gage have to say in this 
particular, if they have had any experience with aneurysms of this type 

Dr Alfred Blalock, Baltimore, Md (closing) I am sure you will all agree that 
it IS a real privilege to hear Doctor Matas desciibe a patient operated upon by him 
55 years ago The fundamental principles regarding the treatment of aneurysm enunciated 
by Doctor Matas, in 1888, still holds 

I am sorry there was not time for Dr Duane Carr, of Memphis, to describe a 
patient with an aneurysm of the thoracic aorta who was operated upon by Dr John 
Alexander, of the University of Michigan, several months ago The operation consisted 
of ligation of the thoracic aorta and the removal of the aneurysm The fact that 
the patient withstood the complete occlusion of the thoracic aorta suggests that there 
might have been a coarctation of the aorta associated with the aneurysm It would 
seem that there must have been some added incentive for the formation of collateral 
pathways, for it is well known that patients with thoracic aneurysms will not usuallj’^ 
withstand ligation of the thoracic aorta Doctor Carr informs me that this patient 
has a rather marked hypertension at the present time, and it might be that a procedure 
such as Doctor Park and I described today (or modification of it, such as Doctor Matas 
mentioned) should be considered 

The work of Dr Arthur Blakemore, of the Presbyterian Hospital, New York Citj% 
constitutes, in my opinion, one of the greatest advances that has been made in the treat- 
ment of aneurysms This work has not received the attention w'hich it merits By the 
use of the wiring technic which he has described, one is able to cause an obliteration 
of aneurysmal sacs which cannot be attacked by other methods It is my opinion that 
this procedure should be more generally adopted in the treatment of aneurj’-sms of the 
thoracic and the abdominal aorta 

Dr John J Morton, Rochester, N Y (closing) I have nothing to add, and I 
would welcome it if Doctor Matas would give us a little more information in his closing 
remarks I came here to learn 

Dr Rudolph Matas, New Orleans, La (closing) How to relieve the grave effects 
of the congenital stricture or stenotic coarctation of the aorta caused by developmental 
defect, by creating a new blood channel which wnll bridge over the obstruction and 
restore the continuity and volume of the aortic stream, is one of the new', but still 
distant, problems of intrathoracic surgery w'hich Doctors Blalock and Park have 
ingeniously, and with great perseverance and skill, attempted to solve It is a fitting 
example of the type of operations which would have been dismissed as purely chimerical 
or outside the domain of practical or rational surgeiw', 25 years ago, but have now 
become tangible as experimental and clinical realities 

In the present experimental inquirj', the authors, particularly Doctor Blalock,* 
have brought to its performance the benefit of a previous experience m aortic surgery 
by his studies on the "Effects of Complete Occlusion of the Thoracic Aorta etc ” In 
the present investigations the authors have had to aeal w'lth two problems as these apply 
to the dog (i) The creation of a stricture, coarctation or total occlusion of the thoracic 
aorta in imitation of the congenital strictures in man , (2) the creation of a blood channel, 
or arterial duct, to connect the proximal with the distal side of the obstruction, thereby 
restoring the blood stream to the distal side In the dog, this means tw'o problems to be 
dealt with, in man, only one, since the stricture or obstruction already exists and the 
only problem is how to restore the continuity of the aortic stream 

Experimentation and clinical experience with \arious methods of ligation since the 
days of Astley Cooper, who first (1817) ligated the abdominal aorta in man, have shown 
that the sudden total occlusion of the aorta in normal individuals is fatal, and that the 
period of survival is generally directly proportional to the proximity of the ligature 
to the heart It is only in individuals who have suffered from a long-standing obstruction 

*Jour Thoracic Surg, 2, No i, 69-75, October, 1932 
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m the aortic stream (i e , aneurysm) that a total occlusion may be followed by survival, 
solely because the collateral circulation has had a chance to develop 

In the same way it is now well established that the gradual occlusion m several 
stages of the aorta throughout its tract from the subclavian to the bifurcation, is com- 
patible with survival (Halsted, Matas, C Allen, Reid, Pearce, Owings, et al ) Even 
the total, but gradual, obliteration of the great trunks that spring from the aortic arch 
(innominate, carotids and subclavian) is compatible with life, if time is given for the 
development of the collateral circulation by wa> of the mtercostals 

In their experiments, the authors have aimed at an immediate and complete occlusion 
of the aorta at the so-called isthmus of the arch, immediately outside the subclavian, 
which IS the usual seat of the congenital occlusion in the so-called “adult” type (Bonnet) 
in postnatal life , i e , a few millimeters from the level of the obliterated ductus arteriosus 
I need not rehearse the steps of the operation which Doctor Blalock has so well 
described and illustrated It is well to note, however, that our authors tiied in their 
preliminary experiments to obtain the occlusion of the aorta by Owing’s method of 
gradual obliteration in three stages, in which the artery was compressed progressively 
with a rubber band shaped like an hour-glass 

In 1940, when, through the courtesy of Doctor Owings, I first described his 
procedure at the meeting of the American Surgical Association,* I believed that the 
use of a rubber band shaped like an hour-glass was a valuable suggestion, as the elastic 
rubber would yield to the impact of the aortic stream as this entered the hour-glass in a 
conical shape, thereby diminishing the tendency to atrophy of the aortic wall at the 
proximal (cardiac) margin of the band 

The admirable results obtained by Doctor Owings m his experimental occlusions 
of the thoracic aorta fully confirmed the theoretic advantages of the method, and my 
own belief that the major difficulties in the control of the aorta had been overcome 
But the unexpected outcome of the remarkable operation for an ilio-aortic aneurysm, 
which Major Monahan has just read, and of which I had been previously informed 
through his courtesy, made me realize that what seemed to be a simple and safe pro- 
cedure had also its pitfalls and fallacies when performed m pathologic human subjects 
For, in the operation reported by Major Monahan (the occlusion of the aorta for an 
aneurysm of the common iliac, at the bifurcation), the application of the Owings’ band 
to the aorta in three sittings had accomplished its purpose in controlling and suppressing 
the aneurj-^sm without apparent complications The patient, apparently well, had 
returned to his regular mode of life when suddenly he died as the result of a profuse 
and uncontrollable gastro-intestinal hemorrhage At the autopsy, it was found that death 
had been caused by the rupture of a small aneurysm which had developed in the aorta 
immediately above the edge of the rubber band on the proximal side of the band The 
sac had contracted adhesions with the duodenum into which it ruptured with fatal 
results The aorta had been thinned and stretched into an aneurysmal sac by the pounding 
of the aortic current against the upper edge of the rubber band Thus it was, that 
what seemed to be a most perfect and brilliant success proved, m the end, to be an 
unpredictable and disastrous failure The experience of Doctors Blalock and Park 
with a procedure very similar to that of Doctor Owings was complicated by hemor- 
rhages at the seat of the constriction more often when the constriction was increased 
at the second stage of the procedure This led the authors to adopt the original procedure 
which Doctor Blalock has just described 

The vital step in this operation is the successful transplantation of the subclavian 
artery to the distal segment of the divided aorta Failure to keep this channel in func- 
tional activity means the prompt death of the animal Thrombotic occlusion is also 
fatal, as five cases seemingly ended m this way 

As the anastomosis between the proximal aorta and the distal segment is effected 
by an end-to-side anastomosis of the subclavian to the aorta, thct liability to mechanical 
^elusion b}'- the kinking of the subclavian channel at the line of suture makes it more 
liable to occlusion than a straight end-to-end anastomosis Then vital importance of 
this anastomotic subclavian bridge is well demonstrated by the fact that the general 
arterial pressure which is uniformly sustained as long as the subclavian channel is 
functioning, becomes unba lanced when for any leason the subclavian channel is blocked 

* Annals of Surgery, 112, 909-922, November, 1940 Ibid 115, 596, 1942 
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Then the blood pressure m the head and vascular region supplied by the branches of 
the aorta above the line of aortic section, begins to rise progressively while the blood 
pressure in the territories supplied by the aortic branches of the lower segment, begins 
to drop progressively and fatally In this way, the experimental coarctation of the 
aorta reproduces the condition that prevails in the clinical cases of marked congenital 
aortic stenosis m which the hypertension m the vessels of the brain and upper extremities 
and the hypotension m the lower extremities and vascular areas below the aortic stenosis 
are distinctive characteristics 

That the incidence of these coarctations is far more frequent than is estimated in 
the general statistics of postmortem findings (about i in 2300, Fawcett, 1902, i in 1500, 
Bramwell and King, 1942) is the opinion of observers such as Liebman, who iras 
especially interested in finding them The more frequent clinical discovery of this 
anomaly is also in accord with our experience with other disorders which have become 
far more frequent since roentgenologic and other more accurate ways of clinical investiga- 
tion have made them more apparent and recognizable (patent ductus arteriosus, 
bronchogenic carcinoma, aortic aneurysm, appendicitis etc ) 

One of the interesting questions brought out by Blalock and Park is the fact that 
after the occlusion of the aorta by their operation, the general blood pressure graduallj 
rises from the relatively low hypotension at 01 shortly after the operation to an 
increasing hypertension in the carotid and femoral tracts, which progressively follows 
in from four to ten months after the operation The reasons for this progressive 
systemic rise m the blood pressure are not clear, despite the assumption that the 
general hypertension is a reactionary response to renal ischemia caused by the lowered 
vascular supply of the kidnevs and other organs below the experimental coarctation, 
as suggested by Goldblatt’s theory of hypertension following a partial occlusion of the 
renal arteries 

The fact that more than 23 per cent ot the animals have survived this formidable, 
but very skilfully planned, operation is in itself a great compliment to the skill and 
perseverance of the operators The complications from technical defects (thrombosis, 
hemorrhage) are presumably avoidable, but, thus far, the one complication that seems 
to be specifically peculiar to the total acute experimental occlusion of the aorta in 
dogs, is paralysis of the hind quarters, which occurs “in about 50 per cent of the 
animals, varying from a short transitory weakness of tlie legs to a more or less lasting 
spastic disability in a few" While this is related to an ischemic disturbance in the 
circulation of the lumbar cord and cauda equina, the mechanism by which this occurs 
still awaits a clear explanation 

In eight of the animals operated upon by the authors, the cause of death was not 
discovered, showing that death may occur after this operation in spite of apparent good 
technic and physiologic restoration of the aortic flow 

There can be no question that many minor aortic coarctations of large caliber exist 
without causing appreciable disturbance in the life of the individual While it is 
universally recognized that the effect of a stricture of narrow caliber is, in general, 
to shorten life and is liable to cause sudden death from cerebral hemorrhage, dilatation 
of the heart, ruptured aneurysms of the ascending arch of the aorta, and other effects 
of the progressive hypertension in the vessels proximal to the obstruction, it is also 
true that life is compatible with e\en advanced old age, despite a practically complete 
occlusion of the aorta at the coarctation (92 years Reynaud) , the patient’s life 
expectancy laigely depending upon the development and efficiency of the compensatory 
circulation through the intercostal collaterals In view of this compensatorj’- circulation, 
the indications for such grave and adventurous operations as that suggested by the 
authors’ experimental study would be very rare indeed, even granting the feasibility in 
the human subject 


^ GENEBAI/ CONCETTSIONS 

It would seem from the evidence gathered in this carefully and skilfully conducted 
experimental study 

I That the operation devised by the authors for the relief of congenital coarctations, 
stenoses or atresic obstructions of the thoracic aorta is technically feasible, and has 
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proved successful m accomplishing its purpose in a fairly large proportion of the dogs 
in which the operation was performed, (lo of 43, or more than 23 per cent) 

2 That the experimental study devoted to the practicability of producing an arterial 
blood conduit to bridge o\ er a permanent obstacle m the aorta is a valuable contribution 
to the technic of experimental aortic surgery, and the study of the secondary hypertension 
following m the wake of this operation is another valuable contribution that has 
come out of this study 

3 Unfortunately, the operation, as applied successfully on dogs by the authors, is 
not applicable to human subjects, as admitted by the authors, because the anatomy of 
the subclavian m man does not permit of the transplantation of this artery from its 
extrathoracic cervical bed to the aorta without fatal damage to its important cervical 
collaterals, besides the permanent damage inflicted on the mam arterial supply of the arm 

4 The use of the carotid "as a substitute for the subclavian for the same purpose 
would involve serious difficulties in the transplantation of that artery from the neck to 
the thoracic aorta In addition to the objections stated by the authors, there is the 
liability of cerebral complications which add to the gravity of the procedure and make 
its performance scarcely justifiable except as an adventure in desperate cases 

5 That in attempting to relieve the sufferers from the effects of a congemtal 
coarctation of the thoracic aorta m which the essential or fundamental problem consists 
in restoring tbe continuity of the aortic stream, a much simpler and presumably less 
hazardous procedure would be to divide the aorta at the seat of stricture and connect 
the divided segment by a vitalium tube lined by an autogenous venous graft, in the 
manner suggested by Blakemore, Lord, and Stefko * 

6 While the' experimental evidence thus far available is in favor of the practicability 
of veno-vitahum grafts, the further study of this procedure as permanent blood channels 
m this connection, is desirable m an effort to simplify the attainment of the, at present, 
very important but difficult objective, namely, the permanent repair and functional resto- 
ration of the larger damaged arteries 

* Annals of Surgery, 117, No 4, 481-497, April, 1943 
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ANNOUNCEMENT 


An Army Ev \cuation Hospital at Charlottesville, V a , organized under Unu ersiti 
of Virginia sponsorship, has celebrated the completion of its first lear of overseas service 
by presenting to the University of Virginia a set of surgical instruments which are 
exact reproductions of instruments used 2000 years ago and found in the rums of ancient 
Pompeii and Herculaneum 

Three boxes containing the 57 histone reproductions have been receued bj President 
John Lloyd Newcomb and have been turned over to Dr Harvej" E Jordan, Dean of 
Medicine They will be placed on exhibition in the library of the medical school 

Original instruments from which the reproductions were made are in the national 
museum at Naples The instruments were found in the ruins of the cities buried in the 
eruption of Mount V'esuvius in 79 AD, and most of them were m use long before 
that date 

Cavalier Gulielmo Callo made each of the reproductions b3' hand from the metal 
originally used, usually bronze Thev hare been antiqued to look like the original b^ 
a secret process 

Lieutenant-Colonel Staige D Blackford, member of the unnersity faculty and chief 
of medical service of the Evacuation Hospital has sent the gift with an explanation that 
It was made possible by contributions fiom doctors, nurses and administrative staff 
members 

President Newcomb has written in appreciation, assuring the donors that their gift 
will serve “to stimulate interest in the history of medicine on ,the part of future 
generations of University of Virginia medical students ” 

Ancient surgical instruments m the set of reproductions include a variety of 
forceps, speculum, curettes, probes, blood cups, hooks, scissors in several sizes, irrigating 
canula, spatulas, cauteries, needles, kmves and bistouries, a tongue depressor, a tenaculum 
for molars, etc There are two historic pictures in the collection 

The evacuation hospital was organized in the Winter of 1942 It seived in 
North Africa 


Sgt George E Toles, 
Post Public Relations Office, 
Camp Lee, Va 


The publishers of the Annai s or Surgery regret the late appearance of this issue 
Shortages of manpower the busy schedules of contributors and other factors bev'ond 
our control made it impossible to publish on the usual date — The Editors 


480 



ANNALS OF SURGERY 

VOL 119 APRIL, 1944 No 4 



NEWER ASPECTS OF RUPTURED INTERVERTEBRAL DISKS^ 

W \LTER E Dandy, M D 

BAiiuroRi, Ml) 

Inspeciion or hie spinal column explains the cause of defective lumbai 
interveitebial disks, then frequency and the fact that they aie neaily alvays 
multiple 01 potentially multiple The key to these disclosuies lies m the 
lateral facets of articulation bet\\een the veitebiae The fiist and second 
lumbar articulations parallel the spinous piocesses and prevent not only lateral 
but little forward, backward or side motion At the third lumbai articula- 
tion the lateral articulations usually, but not always, begin to turn outward 
from the horizontal plane, and as far as 25° The fourth articulation turns 
laterally to as much as 45°, and the fifth may reach 90° Doubtless the pur- 
pose of the directional shift m the facets is to provide movement and 
flexibility of the spinal column, but at the same time it creates a potential 
weakness 111 the spinal column Theie are many vaiiations at all of these 
points and much asymmetry between the two sides but this tendency is alw ays 
piesent In addition, some of the facets are round, others oval, some concave 
and convex, others flat These differences account foi fuithei iveakness at 
these points 

The sequence of events in low back pain and sciatica is, I think, as follon s 
(i) A sudden, severe lift, or twist, tears the capsule at the lateral articula- 
tions, and loosens the joints (2) These loose joints automatically thiow 
an additional strain on the intervertebral cartilages, which is the thud com- 
ponent m the articulations between the vertebrae (3) The lesult of this 
sustained trauma is an injured disk which protrudes and impinges upon the 
emerging spinal neive lying immediately in contact with the intervertebral disk 

SiiTce the three articular facets of the thiee lower vertebrae participate 
111 the anatomic variation, the high incidence of multiple disks is to be 
expected and actively obtains m practically all cases In at least 5 cent of 
the cases three disks are piesent at the tune of operation, or will subsequently 
develop Without a proper appreciation of multiple disks, any operative 
treatment wall be ineffectual This is one of the piincipal reasons for the 
disappointing results in the past 

* Read before the Southern Surgical Association, December 7-9, 1943. New 
Orleans, La 
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TEST FOR MOBILi: JOINTS 

When the articular facets become loose the whole vertebral junction is 
similarly affected The abnormal mobility can be determined at operation 
by pushing a spinous process m the horizontal direction And, conversely, if 
this test shows mobility there are defective articular facets and at the same 
time a defective disk This test is. I think, absolute with one exception, t e , 
when the roentgenogram shows a i educed interspace, a fusion or partial 
fusion has then occuiied and this ma}' oi may not reduce or entirely eliminate 
the movement the lesult depending upon the duration and degiee of fusion 
This IS nature’s attempt at cm mg a disk — the contents of the disk having 
gradually absorbed ovei a peiiod of many years, liut the piotrusion ma} 
lemain and compress the neive 


TREATMENT 

Natuie’s method of absoibing a , disk is the key to the pioposed surgical 
tieatment, z c , complete oi essentially complete lemoval of the affected disks 
This IS done by thoioughly curetting the inlenoi of the disk, extracting its 
contents and at the same time lemoving the proti tiding portion The end- 
lesult IS fusion of the eiitiie veitebial surfaces There have nov been 30 
cases in which at an eai liei pei lod a single disk has been removed and return 
of symptoms necessitated leopening the wound for a second disk, after six 
months the vertebiae at the site of the first operation are absolutely fixed 
when the disk has been completely removed Unless a disk is thoroughl) 
removed (1 ^ , if only the protruding sequestrum of cartilage is extracted) the 
surfaces will not fuse, the joint remains mobile and it is more than probable 
that a new protrusion (lecurrence) will form The end-result of a cured disk 
IS, therefoie, fiiin fusion of the apposing surfaces of the vertebrae Further- 
more, by this tieatment when pioperly done, a cure must result and if the 
pain leturns another disk must be the cause 

IDENTIFICATION OF DISKS 

There are varying degrees of protrusion of disks, the smaller ones, that 
would not show with contiast media in the spinal canal, I have termed 
“concealed” disks, and these are two-thirds to three-quarters of the total 
number Some of these bulge only slightly, but they fluctuate and in most 
instances are bound to the surrounding epidural tissues by adhesions which 
indicate that they must have piotruded more than appears at operation It 
might well be asked whether some of these are really abnormal I am not 
sure At necropsy much the same appearance has been found but with- 
out adhesions. 1 e , thej protrude slightly and fluctuate Of this I am certain, 
if tliere is abnormal mobility of the joint, removal of the disk is the only method 
of obtaining successful treatment, and it will be successful With periodic 
backaches theie is always a loose joint and this is almost the only cause of 
such backaches Moi cover theie is no difference except in the degree of 
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sciatica, between the cases having large protrusions and those with the 
concealed disks 

It IS natural to ask why fusions by autogenous grafts to the lumbar spine 
wall not accomplish the same result The answer is that with a graft fusion 
the protruding disk is merely covered up and continues to cause sciatica And 
111 several cases that have been fused the backache persists as w^ell as the 
sciatica because of the defective disk There can be no fusion so complete and 
effective as that obtained by denuding the broad surfaces of the vertebrae 
Moreover, fusion by removing the disks is simple and requires but a week or 
ten days m the hospital A spinal graft is a big performance and requires a 
plaster encasement for six weeks and a prolonged stay m the hospital, and 
wall not produce a cure 

DIAGNOSIS AND LOCALIZATION OF THE DISKS 

Neither the diagnosis nor the localization of disks lequire intraspinal 
injections The}’^ miss over two-thirds of the disks (concealed disks) and 
the histor}'’ alone is almost pathognomonic, i e , periodic attacks of low back- 
ache plus sciatica both usually (but not ahvays) made wmrse by coughing 
and sneezing (because of the mobility of the joint) The localisation of the 
defective disk or disks (mobile joints may be prefeiable) is perfectly simple 
and certain by the mobility test-^ described above The only possibility of 
error in diagnosis is a spinal coi d tumor These occur m a little less than one 
per cent of the cases This is, indeed, a difficult and often impossible 
differential diagnosis to make solely from routine examinations, but is no 
excuse for subjecting the 99 per cent to intraspinal injections If the diag- 
nosis is suspected a lumbar puncture alone is indicated — the fluid will be 
xanthochromic if a tumor is present, there may or may not be a positive 
Queckenstedt test I have missed five tumors m the series of 900 disks — 700 
patients 

Recently we have tieated 15 cases of backache wathout sciatica, six wath 
congenitally defective lumbar vertebrae, and ten wath spondylolisthesis, by 
the same procedure 1 e , removal of the intervertebral disks to produce 
vertebral fusion The results in backache wathout sciatica are piecisely the 
same as those with sciatica Sufficient time has not elapsed to determine the 
results m the defective vertebiae and spondylolisthesis 

Before concluding I should like to call attention to a medical classic that 
I have never seen mentioned, namely, that of Goldthw’^aite, of Boston, pub- 
lished in 1 91 1 The anatomic weakness of the spinal column to wffiich I have 
alluded has long been knowai to orthopedists and has been considered b}’’ 
them to be the potential souice of low^ back pain and sciatica Indeed 
Ghormley has very aptly called it the “facet syndrome” wdiich is probably 
responsible for the backache But Goldthwaite not only described the ana- 

* This test w^as shown to me by Dr Raj-^ E Lenhard when demonstrating a con- 
genitally defective lumbar vertebra It was then tried on the disk cases and found to be 
all-important 
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tomic variation of the thiee lumbai facets and ascribed to them the low 
backache, but he postulated the development of ruptured intervertebral disks 
upon the same basis, and this was i8 years before the first disk was found'at 
operation This remarkable anticipation of ruptured disks and their cause 
was made from careful studies m the anatomical laboratory and w'as 
prompted by a negative suigical exploiation in one of his patients whose 
symptoms he always maintained could only be caused by a ruptured inter- 
vertebral disk 
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SPONDYLOLISTHESIS^ 

ANALYSIS OP FIFTY-NINE CONSECUTIVE CASES 

Guy a Caldwell, M D 

New Oreeasts, La 

FROM THE SECTION ON BONE AND JOINT SURGER\, OCHSNER CLINIC, NEW OKLL \Nb I \ 

Spondylolisthesis has been lecogmzed for more than a centun Etio- 
logic theories still diffei although most writers agree that the defect is 
congenital in origin Clinical lecogmtion of the condition was confined at 
first to those cases in which forward slipping of the spine had occiined 
(spondylolisthesis) It has only been a few years since roentgenologic 
technic has made possible the recognition of defects of the neural aicli even 
when there has been no displacement (prespondylohsthesis. spondylolysis) 
There can be little doubt that low back pain may be caused by the defect in 
the neural arch despite the fact that slipping cannot be demonstrated 
Likewise, the condition may be asymptomatic even if the displacement is 
Grade IV (Meyerdmg’s classification) The absence of symptoms in mam 
cases, regardless of the extent of displacement, makes evaluation of tieat- 
ment difficult 

Inadence — ^The incidence of spondylolisthesis and spondylolysis, with 
and without symptoms, has been estimated from anatomic studies to be 
about five per cent, but can be detei mined accurately only when careful and 
exact roentgenologic studies of the lumbosacral region have been made on 
a large group of persons without regard to back complaints Whether or 
not there is an inherited tendency toward such defects cannot be deter- 
mined until a number of family groups has been studied Among 6i mem- 
bers of one family Friberg^ observed 15 persons with spondylolisthesis, 
only three of whom had symptoms although all but one nere engaged in 
heav}- laboi 

T\BI L I 

t>POND\LOLlSTHtSIS \ND SPOND\I OL\Slt. OBSERVED \T THl OCHSM R UIML 
Janmr\ i iQ42-Novembei i 


Spinal fusion 8 

Brace or corset 26 

No treatment 1 

Incidental finding ■> 

Incomplete data 

Total SO 


Fifty-nme cases of spondylolysis and spond) lolisthesis vere seen at the 
Ochsner Clinic from January^ i, 1942 to November i, 1943 (Table I) 
This number represents 03 per cent of all admissions to the Clinic during 

* Read before the Southern Surgical Association, December 7 - 9 , ^943. New 
Orleans, La 
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this period The average age, sex distribution, site and occupation are 
shown in Table II Between January i, 1943 and June i 1943 there were 



Table II 





Spondylolysis 

Grade I 

Grade II 

Total 

Average age 

39 

39 

36 

38 

Sex — Male 

9 

21 

4 

34 

bemale 

7 

16 

2 

2'i 

Site — 





I IV on L V 


S 


S 

L V 

Is 

32 

6 

53 

Unknown 

1 



1 

Occupation — 





Sedentary 

8 

28 

6 

42 

Labor 

7 

S 


12 

Unemploj ed 

1 

2 


3 

Unknown 


2 


2 


152 cases with low back complaints 15 (10 per cent) of which were found 
to have neural arch defects (Table IIII Of the 152 cases 82 vere re- 


T\ble III 


INCIDENCE or SPONDYLOLISTHESIS TO LOW BACk PAIN 

Jauuari i 1043 — Jum i iQ-ij 

Xo of Cases 

Low back pain 

Examined in orthopedics 82 

Spondylolysis or spondj lolisthesis 1 5 

Incidence of spondylolisthesis to low back pain 
Incidence of spondj lolisthesis to orthopedic complaints 


No of Cases 
ls2 

18 3% 


ferred to the Orthopedic Department for examination, and of these, 183 
per cent were found to have spondylolisthesis or spondylolysis Thus, it is 
seen that among those with low back complaints severe enough to require 
medical attention, one out of ten is liable to have spondylolysis or spondyl- 
olisthesis and of those referred to Orthopedics after other conditions have 
been ruled out, one out of five has neural arch defects Thus, spondylolis- 
thesis represents one of the commonest causes of low back pain seen by 
the orthopedist 

Since the classic description of spondylolisthesis by Turner and Tchirkim 
in 1925, most clinical descriptions ha\fe followed the same pattern This 
IS misleading, however, since it portrays an advanced case (Grade IV), 
whereas most of the cases seen now are spondylolysis, or Grade I spondyl- 
olisthesis, and have symptoms and signs similar to other low back lesions 
and spondylolisthesis can be differentiated only by roentgenographic ex- 
amination 

Hist 01 y — In most leported series the average age is around 35 years, 
and the duration of symptoms prior to examination about seven years In 
approximately half the patients there is a history of abrupt onset of symp- 
toms associated with injury or with repeated heavy lifting strains In my 
series of 54 cases, 27 (50 per cent) gave a history of trauma Pam is 
felt m the lower lumbar region at the lumbosacral junction usually extend- 
ing to both sacro-ihac joints and radiating either to the groins and down 
the anterior aspect of the thigh or along the course of the sciatic nerve, 
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occasionally as far as the leg and ankle In most cases s}mptoms com- 
pletely disappear when the patient lies down and rests The more seveie 
symptoms aie often caused by standing m one position oi by bending and 
stooping or attempting to lift 

Physical E ranunatioii — Physical examination may be almost completely 
negative oi may reveal a definite apparent deformity with serious limita- 
tion of motion, muscular spasm and disability Although the lumbai lordosis 
IS often exaggerated, m some cases the back is perfectly flat Some degree 
of muscular spasm is present in most patients with active complaints and 
IS associated with definite limitation of motion at the lumbosacral junc- 



Fig I — Literal and 35° inteioiiostcnoi \ic«s sliowini; In! itci il cleftcls of tlic iiounl are!) 


tioii T}pical shortening of the back, mci eased prominence of the buttocks 
and iliac crest and an abiupt stepping-off of the spine at the level of the 
spinous process of the fifth lumbar vertebra is present only in those cases 
nitli third and fourth degree spondylolisthesis In none of ni}'- senes, 
which included only spondylolysis and Grades I and II spondylolisthesis, as 
revealed in the roentgenograms, was the displacement great enough to be 
determined by inspection or palpation at physical examination In most 
cases the pain of nhich the patient complains is repioduced when the patient 
IS lying on his back b)'’ hyperflexing the spine and rocking the pelvis from 
side to side Tenderness is usually sliarpl) localized to the spinous process 
of the fifth lumbar vertebia (or the fourth, when this is the level of the 
lesion) with slighter tenderness in the lumbosacial angle on either side 
Roentgenologic Examination — The importance of precision m making 
routine roentgenograms of patients with lumbosacral pain cannot be too 
strongly emphasized The most exacting technic should be employed and 
should include a imnimum of three views, because loutme anteroposterior 
and lateral views fail to visualize the neural arch defects unless gross dis- 
placement has occuried The three views are (i) Direct anteroposterior 
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observed and in many cases the symptoms date from trauma which might 
increase the stretch and strain or actual displacement of the spinal column 
on the subjacent sacrum or vertebra Nevertheless, the theory of pro- 
gressive slipping was questioned, m 1937, by Bakke,^ who reported a small 
series of cases with no slipping after being under observation for several 
years, and about the same time Brofeldt"^ also stated that slipping had not 
been proved m any published case In 1939, Friberg,’^ of Stockholm, pub- 
lished an excellent monograph, “Studies on Spondylolisthesis,’"’ based on 
a review of 280 patients observed between 1927 and 1938, personally mtei- 
viewed and examined by the author and supplemented with detailed, com- 
petent roentgenologic studies made at intervals of tw^o to ten years and 
compared "with foimei films He endeavored to answei tw^o questions 
(i) At Avhat age does slipping occur ^ (2) How do lesults of surgical 

treatment compare wath those of conseivative therapy^ This w^as a most 
comprehensive, thoiough and painstaking analysis, the accuracy of which 
cannot be doubted In regard to the first question, he concluded that 
because the numbei of children examined foi spondylolisthesis w^as too 
small and was observed over too short a peiiod. nothing definite could be 
established regarding the onset of slipping He further leported that in 
142 nonoperative cases a change of position of the body was noted in ten 
cases, m only tw^o was this change m the sagittal direction Both of these 
had Grade IV spondylolisthesis when first examined between the ages of 
10 and 15 years Having excluded slipping as a cause of symptoms, he 
suggested that arthritic changes, noted in many of his cases might possibly 
produce the pain 

On the other hand, George^ who, m 1939, reported observations on 91 
cases of spondylolisthesis over a period of several years, noted an increase 
m the anterior displacement of the affected vertebral body varying from 
one-sixteenth to fiA'^e-eighths-inch in five patients while undei observation 
He concluded “The paucity of cases and the slight degree of increased 
slipping of the affected vertebra would tend to indicate that theie is not a 
marked tendenc} foi the defoimity to increase 

Hitchcock,® 111 1940, leported three cases in which the roentgenograms 
indicated progression from spondylolysis to spondylolisthesis Tavo of these 
were in children and one in an adult He states “The roentgenograms 
of these cases present examples of spondylolisthesis in Avhich may be found 
undoubted objectwe evidence of progressive forw^ard migration of the 
\ertebral column In all of these cases progression of the hsthesis 

was accompanied m gieatei or lesser degiee bv roentgenographic evidence 
of thinning of the 1 elated intei vertebral disk This is a feature in spon- 
dylolisthesis w'hich must be regarded as of considerable importance not 
only in the development of the hsthesis itself, but also in the development 
of an osseous barrier to hinder further progression of the slipping ” 

Although George and Hitchcock’s observations contradict the theory 
that slipping does not occui they confiim Fiibeig's statement that it prob- 

489 



GUY A CALDWELL 


\nnals of Surger\ 
April 1944 


abl> seldom occurs in adult life and the exact age at which the major 
displacement takes place has not yet been established It can be said 
however, that slipping and furthei displacement probably do not cause the 
symptoms of which the patient complains The piogiessive narrowing of 
the intervertebral disk with degenerative changes in the disk and prolifera- 
tive changes of the bone m the neighborhood of the intervertebral foramen 
may readily explain all of the symptoms and signs geneially seen in spon- 
dylolisthesis (Fig 3) 

Tieafment — Treatment of spondylolisthesis, hitheito, has been diiected 
toward improving the support of the lumbosacral portion of the spine This 
IS based upon the assumption that such support should provide relief by 
taking thf* stretch and strain off the ligaments and muscles and reducing 
the possibility of progressive slipping and displacement of the vertebra 



Fig 3 — Roentgenograms illustrating narroning of the intervertebral disk, impingement of 
bony surfaces and early associated arthritic changes uhich might produce sjmptoms of 
spondylolisthesis 


Conservative Treatment — Results of conservative tieatment as reported 
by various authois are admittedly pooiei than the best results obtained 
by operative fusions, nevertheless, when well directed conservative measuies 
have been carried out consistently, the degree of impiovement has been 
considerable Furthermore, it seems probable that even bettei lesults could 
be obtained if surgeons themselves gave moie thought and attention to 
planning and directing such measures 

Of the 26 patients in my senes treated with a biace or corset, 23 were 
followed from 10 to 18 months Those who reported that they weie relieved 
of pain while w^earing the support and were able to perform light work 
with the help of the support -were considered as having a good result Those 
w^ho obtained partial relief from pain and were unable to carry on light work 
regularly without aggravating the symptoms w^ere considered to have fair 
results Those with no relief of svmptoms and unable to do any work 
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were classified as poor results Seven of the 23 patients had good results. 
12 fair and four poor (Table IV) 

Table IV 


Results 


RESULTS OF TREATMENT 

Conservative (Braces and Corsets) 
Observed 11-23 Mos 


Good 

Fair 

Poor 


7 ( 31%) 

12 C 50%) 
4 ( 19%) 


Total 23 (100%) 

The results obtained in those treated by conservatne measures depended 
to a great extent on the cooperation of the patient Those who wore the 
brace consistently usually found ft possible to carry on any activities con- 
sistent with wearing the brace Hardly any of them could lift objects oi 
stoop over The majority complained of the discomfort caused by the sup- 
port and found it possible to get enough relief from rest and lestncted 
activities They preferred to follow this routine rathei than to undergo 
operation or wear the support continuously In many cases when the 
patient had overtaxed his back, he discoveied that he could get relief In 
wearing the support for a few days and then discaidmg it Appioximately 
8o per cent were, therefoie, materially improved by the conservative treat- 
ment 

In only one or two cases did the patient cany out w eight-i educing 
regimens wuth postural exercises and phj'sical therapy, but m these cases the 
results w^ere excellent and they were able to do active w'ork including a 
moderate amount of bending and lifting wuthout wearing a support Men 
doing heavy labor usually found it necessary to change to a lighter occupa- 
tion, which they w'ere able to perform wnthout w^earmg a support most of 
the time 

Although this series of cases treated conservatively is admittedly small 
in comparison with those of Meyerding,^ Friberg,^ and George,® the trend 
of lesults of treatment is similar to the results of a large senes of cases 
reported by Friberg, w^ho obtained good results in 8o 3 per cent of cases 

Operative Tieatmenf — The assumption that progressive slipping occurs 
and that the seventy of symptoms depends on the amount of displacement 
suggested that if a sufficiently strong bony bridge could be established from 
the sacrum to the third and fourth iumbai vertebrae posteriorly, it w^ould 
serve to prevent further displacement and alleviate the pain Spinal fusion 
operations of various types ha^e been earned out by many surgeons over 
a period of years with a report of a high percentage of complete relief from 
symptoms (George,® 81 3 per cent, Friberg,^ 81 8 per cent) Others, notabl} 
Mej'erdmg,® and Chandler,® imply a high percentage of cases completely 
relieved by the operation although follow^ed only for a short time It is 
mteiestmg to note that m all series of surgical cases reported some patients 
failed to obtain complete relief despite roentgenologic evidence of solid 
fusion postoperatn ely On the other hand, failure of fusion occurred in 

491 



GUY A CALDWELL 


Annjis of Supgery 
April 1944 


20 to 25 per cent of cases, and of these, a nmnbei was completely rebelled 
of symptoms, although the operative procedure was a failure 

Most authorities agree with George, who says, " when the pain 
becomes so severe that the sufferer demands relief not obtained by conserva- 
tive methods of treatment the operation is definitely indicated ” The prefei - 
ence for operative treatment of spondylolisthesis is based upon the assump- 
tions that (i) progressive slipping does occur, (2) symptoms are the result 
of progressive slipping, (3) spinal fusion prevents slipping and thereby 
relieves the symptoms, and (4) bracing, corseting and physical therap}’^ 
are not adequate to check slipping and hence do not relieve symptoms 

Friberg, m contrast, believes that, “ the conclusion must be drawn 
that there is no slipping of either the spondylolytic or the olisthetic vertebra 
during adult life This observation must change our attitude toward 

the question of operation ” 

In my series, spinal fusion was performed upon eight patients They 
were observed from ten to 23 months, in three, the results were good, 111 
one, a fair result was obtained, but in four, fusion failed to occur and the 
results were iiidiffeient (Table V) Failure of fusion in the operative 

Tabli V 

RESULTS or TRCATMKS r 

Lumboiacral Spinal Fusion 
observed 10-23 Mos 

3 ( 40%) 

I ( 10%1 

4 ( -^ 0 %) 

Total 8 (1009^) 

cases was undoubtedly due to errors m technic in some and perhaps to 
inadequate postoperative support in others One patient whose operation 
was a failure has been subjected to a second operation in which the clothespin- 
type of giaft, suggested by Bosworth " i\as employed Those who obtained 
poor results are wearing a support, corset or brace part of the time which 
enables them to perform light occupations 

SPONDYLOLISTHESIS ASSOCIATED WITH SCIATIC PAIN 

In 1941, Meyerdmg® reported a series of 8o cases of spondylolisthesis 
associated with sciatic pain, 49 (61 3 per cent) had conservative treatment, 
25 (31 3 per cent) had surgical fusion alone, and in six (7 5 per cent) 
surgical fusion was combined with removal of an intervertebral disk Meyer- 
ding believes that m cases of sciatic pain and spondjdolisthesis it is best 
to combine removal of the protiuded disk with lumbosacral fusion In m3 
series there 3vas one case wdiich suggests that associated sciatic pain ma^' 
arise from another cause, wa, involvement of the nerve root in proliferated 
bone 

Case Report — Spondylolisthesis with Incarcerated Nerve Root One of the patients 
who obtained no relief from the use of a brace was E S , male, age 56 For three months 
lollowing an automobile accident m 1936 he complained of low back and sciatic pam on 
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the left side The sciatica disappeared spontaneously and he had nothing more than mild 
stiffness and soreness of the low back until October, 1942, when he noted a gradual onset 
of sciatic pain on the right side, which was constant and severe, aggravated by standing 
or bj stooping but alwajs relieved by lying down 

When the patient was first seen m March, 1943, the sciatic pain was severe enough 
to cause him to limp There \\as no trunk list, the lumbar curve was normal and 
tenderness \vas present in the midline over the spinous process of the fifth lumbar vertebra 
The sciatic pain could be aggravated or reproduced by bending movements and straight 
leg- raising Reflexes at the Jviiee and ankle were normal and there was no muscular 
W'eakness Roentgenograms revealed a narrow lumbosacial disk, bilateral neural arch 
defects and spondylolisthesis, Grade I 

The patient was referred to the Department of Neurosurgery where the diagnosis, 
“disease of the fifth lumbar disk with compression of nerve root,” was made by 
Dr Dean H Echols 

The patient was fitted with a brace, which he wore for thiee months without relief 
He returned in May, 1943, at which time exploration of the spine was decided upon 
Doctor Echols stated that he found the spinous process and lamina of the fifth lumbar 
vertebra loose and not connected with the body Exposure was obtained by nibbling 
away the right lamina of the fifth and small portions of the laminae of the fourth lumbar 
and first sacral vertebrae The first sacral nerve root was observed to leave the dural sac 
at an unusually low lev'el In order to expose the fifth lumbar nerve root it was necessary to 
use a chisel to remove the bone from the intervertebral foramen in which the nerve was 
incarcerated It was finally exposed enough so that it could be lifted with a hook and pulled 
posteriorly The remainder ofi Doctor Echol’s operative note read “At the end of the opera- 
tion the fifth lumbar and first sacral nerves were fully exposed and freed The fourth and 
fifth disks were not actually inspected The fifth vertebra was dislocated anteriorly as 
shown by roentgen ray and the posterior hp of the first sacral vertebra produced the only 
intraspmal mass ” 

The postoperative course was without incident and the patient obtained immediate 
relief from the sciatica Six months later he wrote that he had neither back pain nor 
sciatic pain, although he is extremely active 

This case proves that sciatic pain may be clue to incarceration of the 
nerve root in proliferated bone in or about the foramen It is evident, 
therefore, that protrusions from the intervertebral disk may not be the sole 
cause of sciatic s)mptoms In cases such as the one leported it is unlikely 
that the sciatic pain would be relieved m either case by spinal fusion alone 
or by conservative treatment This suggests that when spondylolisthesis 
is associated with sciatic pain and roentgenograms leveal a narrow lumbo- 
sacral disk with marginal hypertrophic changes, the nerve root should be 
explored and decompressed w^hen necessary 

This review suggests the following considerations for speculation 

(1) Low back symptoms observed in patients with spondylolysis or 
spondylolisthesis are probably due to narrowing of the intervertebral disk 
and arthritic changes in the lumbosacral articulation rather than to progres- 
sive displacement of the spinal column with consequent diag upon the sup- 
porting ligaments 

(2) Symptoms produced by lumbosacial arthritis, especially in middle- 
aged persons not engaged in heavy laboring occupations can usually be 
adequately relieved by braces, corsets, physical therapy and postural exercises 

(3) Younger patients with similar symptoms producing greater dis- 
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ability may lequire operative treatment but it probably ^\ould be sufficient 
to fuse the lumbosacral articulation alone instead of attempting to bridge 
from the third lumbar vertebra to the sacrum with a bone graft 

(4) When sciatic pain is associated with spondylolisthesis, the nerve 
root should be explored and decompressed, either by liberating it from 
bon}^ incarceration or by removal of a protruded intervertebral disk 

(5) It seems possible, from a theoretic viewpoint, that in certain cases 
the symptoms might best be relieved by removal of the attached neural 
arch and the inferior articular processes Liberation of the nerve roots 
\Mthout fusion of the articulation or bridging of the defect with a bone 
giaft should, of course, be supplemented by postural exercises and low 
back supports 

SUMMARY AND CONCLUSION 

Fift}-nine cases of spondylolysis and spondylolisthesis ha\e been re- 
Mewed from the viewpoint of diagnosis and treatment This analysis sug- 
gests that piobabh a laige percentage of patients wnth spond3dolisthesis 
can be leheced In conseicatne measures and relief of symptoms in the 
lemaindei can be obtained b) a simplified opeiation 
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Discussion — Dr Frank P Strkucler, Louisville, Ky We are now seeing quite 
a few of these unfortunate patients who have had their nuclei pulposi, or disks, lifted 
I do not know all about spines and low back pain, and I am equally confident that no 
one else has all the information on this subject This problem has not been solved to date 
I would like to ask Doctor Dandy about some cases I have seen who ha^ e submitted 
to a number of operations — anywhere from two to five in some instances I recall one 
woman who started wnth the removal of the fifth nucleus pulposus and progressed through 
a series extending up to the second lumbar These operations were not all performed 
in the “Bush League” either She had five operations in all — a most unusual patient' 
If removal of nuclei pulposi, or disks, cures these patients, she should be the most 
cured patient in the world, but this woman still has all her symptoms She is a 
surgical derelict, her back looks as though a flock of woodpeckers and termites had 
worked on her and she had been topped off by a blast from a French “75 ” 

Now let me tell you a little bedtime story to illustrate the point that all these cases 
are not what they seem to be I -was recently called in consultation to see a fairh 
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wdl-to-do ladj who had low back pain This patient had traAcIed around the country 
and had seen seieral neurosurgeons who had advised her to have an operation for the 
remo\al of tlie fifth nucleus pulposus, or disk, but for some reason she w'as not "sold” 
on the operation I am a little oldfashioned, and I still believe that spine cases should 
ha\e a carcfulh taken historj’, physical examination and the best of roentgenograms 
In taking this ladj's historj I noted that her breath w'as reeking wnth liquor I called 
her husband into an adjoining room and asked him how' much liquor his wife was drinking 
daih He said “Oh, about a quart and a half a day " Now^ I am from Kentucky, but 
I belie\e that a quart and a half is a little too much for the daily consumption of any 
one woman I adMsed her famih doctor to get this w'oman off her liquor He finally 
did get hei sti aightened out, aftei having one sweet time wnth her The results w'ere 
that her back cleared up completely and she has had no more low’’ back pain, she has 
been well now for more than a year Had that patient had a disk operation during her 
alcoholic satuiation period, some surgeon would have had a very interesting time during 
her postoperatu e comalescence As I have said, I do not know all about low' back 
pain, so >ou can make jour own diagnosis in this case 

In closing, let me say there must be more common sense used in treating these 
patients 

Dr Erxest Sachs, St Louis, Ho I w’ould like to confine my remarks particularly 
to the presentation of Doctor Dandi To listen to him, one would think the entire 
pi oblem had not onl\ been settled but w as extremelj simple Those of us w’ho have been 
interested m this subject and h<i\c had disks themselves, know it is not quite 98 per cent 
cures as he claims In a recent article in the Akxals of Surgery he says that diagnosis 
can now be made soleh on the historj of low back pain plus sciatica It is not as simple 
as that, because theie are other conditions which may give pain in the back, and although 
it ma^ be true that pain in the back w ith sciatica may be due most frequently to disloca- 
tion of the disk, that is by no means the onlj cause Spondylolisthesis, congenital defects, 
spinal tumors cfc must be considered As Doctor Magnuson pointed out, a considerable 
number of patients with pain in the back and down the leg do not have a dislocated disk 

One of the most serious things, to my mind, is the statement made by Doctor Dandy 
m the abo\ e-r lentioned article, and elsew'here, although he did not mention it tonight, that 
two-thirds of the cases that have these sjmptoms are due to a hidden disk A hidden 
disk, as he illustrated ver\ beautifullj, is something anyone can produce if they cut 
the crucial ligament and curette out a little material I always feel if I operate and do 
not get a good-sized disk that I have not reached the bottom of the trouble I have 
seen some of these cases come back after months and years, one after seven years I quite 
agree with him that one should not use contrast media, I quite agree that the spinal 
puncture ordmarj' should not be done 

I believe there is a wave of enthusiasm flooding the countrj' and leading to operation 
for one of these so-called disks, and the operation itself may cause partial incapacity 
Within the past two months I ha\c had the opportunity of going to a postgraduate meeting 
m the West, just where I cannot mention for obvious reasons I met the Commanding 
Officer who said thej were discharging a number of men w’ho had been operated upon 
for this reason and who were incapacitated for army work, that of course does not mean 
incapacitated for ordinarj civilian work 

Doctor Dandj makes the statement that frequently the postoperative symptoms and 
Signs are due to hypertrophied hgamentuin flaium and that that is merely a self-satis- 
L mg explanation for negative findings I believe it w’lll not be so long before the term 
“hgamentum flavum” may be replaced by the phrase "hidden disk” 

Dr William A Boid, Columbia, S C Far be it from me to pit my judgment 
against that of Doctor Dandv in the treatment of ruptured disk However, I have seen 
a number of patients wdio supposedly had had ruptured intervertebral disks and had 
been operated upon, not only at Johns Hopkins, or elsewhere, but also in my owm 
Clinic w’hen w’e felt the symptoms justified the diagnosis , yet after operation, the backache 
and sciatica continued I think we must consider these cases more carefully and not get 
into a rut where we feel that eveiy- man wnth a backache or a pain in the leg w’hen he 
sneezes has a ruptured disk There are many other causes, as Doctor Magnuson has 
told you 

Just a w'ord about Doctor Caldw’ell’s paper I do not think it is necessary' to have 
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a complete displacement of the spine to make the diagnosis of spondylolisthesis We 
have all seen patients on whom roentgenograms were taken standing and in the lateral 
plane, where no displacement of the spine was seen, yet after they start working back- 
ache comes on I think we can consider many of these as cases of instability of the 
lumbosacral junction, or potential spondylolisthesis I have had many patients with 
no evidence of anatomic displacement but all the symptoms of lumbosacral strain, and 
when a spinal fusion is done thev get well Let us not let our imagination run away 
with the idea that everyone has a ruptured intervertebral disk, or that everyone has 
a spondylolisthesis, but take each individual as he comes, find out what is the cause of his 
discomfort and disability, and treat him accordingly 

Dr Charles S Venable, San Antonio, Texas I am discussing the papers of 
Doctor Dandy and Doctor Magnuson jointly I think there was a period, before there was 
this attempted definite diagnosis as described by both essayists, m which we had to 
make up our minds whether we would do a fusion or a decompression In some 
instances, if we guessed right, we did a fusion and did well, in some instances we 
guessed wrong and got into a mess 

In the period of decompression we thought the thickened ligamentum flavum and 
the changed condition of the ligaments mterspniously had to do with the pathology, so 
we did a decompression and the patient got well, so we proceeded to digress from fusions 
As Doctor Caldwell said, frequently we were not able to differentiate these from spondjl- 
olisthesis, which I think is true todaj' 

Then we came to the period around 1936, w'hen somebody found a thing called a 
nucleus — a displaced disk That was the period m which lipiodol and other funny things 
were injected into the spinal canal I did some of these and many did badly, an operation 
was needed to remove the new pathology^ — lipiodol So then we came along to the period 
in which it IS specific that we must find a disk Doctor Dandy' told us two years ago 
that all loW back pain plus sciatica was due to a ruptured disk That was a very' 
dangerous pronouncement to make I question the wisdom of that and I question the 
physical findings 

I am going to digress and say that decompression, as w'e have gone along, has 
been clinically the answer in a large percentage of cases As an illustration, take tlic 
Indian who never wore shoes and never had a corn After he w’ore shoes and got 
an exostosis which was rubbed on by the shoe, he got a corn, and -when he quit shoes 
he got rid of his corn I am going to mention one patient, a young man, age 20, who 
came in because of a painful left sacro-iliac joint that was very severe The reason 
I know it was the left sacro-ihac is because when he was eight years old he had had 
a nonsuppurative nontuberculous osteitis, with complete fusion of the right sacro-iliac 
and we all know that if you have a fusion of one the other will be painful I fused 
the left, in a year and a half he wiote that he had been getting alone fine, but now 
had to ride fences from 16 to 18 hours a day because he had not been able to get laboi, 
and would that make any diffeience because he had developed pain in the back and 
thigh, I said it made a lot of difference 

He came in a few months later with a veiy severe low back pain and an exquisiteh 
painful right sciatic nerve, w'lth pain m the heel, clc A diagnosis of hei mated disk w'as 
made, and on exploration a nucleus the size of a pea was found anteriorly and to the 
right, between the fourth and fifth lumbar With the cord pulled to one side this was 
easily visible, so two other surgeons working m other rooms w'ere called to see it as I 
proposed deliberately not to remove it, but to close the wound m the usual w'ay The 
lamina of the fourth and fifth vertebrae had been removed This man left the hospital 
on the tenth day w'lthout any artificial support nor did he have either low back or 
sciatic pain He is now back ranching and riding 111 New Alexico 

The Negro only cuts a piece out of the shoe for relief of a corn I say to you tliat 
if there is pathology of the cartilage between the bodies you do not cure it by scraping 
it off AVith a chisel, harm may be done by that, while I believe it is the decompression 
that brings the relief 

Dr Walter E Dandy, Baltimore, Md (closing) I appreciate Doctor Venable’s 
frank comment Two years ago when I said that the diagnosis was almost an absolute 
one, I realized that it was a very startling statement and one that would provide 
incredulity I can only sav that I would not dare make a statement of that kind 

496 



Volume no 
Number 4 


SPONDYLOLISTHESIS 


without incontio\eitible evidence to sustain it Two years later that statement stands 
absolutely It is a perfectly simple, easj diagnosis, and needs no spinal injections I 
certainly have no desire to make something sound easy if it is not 

Doctor Stricklei’s patient wdio had five disks removed is about as good an example 
as }ou would w'ant of poor, bungling suiger3^ All I need say is— look at the surgeon 
who did it I know' full well how' poor these results have been even in the best hands 
Disks are recuinng, sciaticas are recuiring, backaches are recurring But that need 
not be so if the}' are properly diagnosed and properl} tieated 

Doctoi Sachs ga\e the impiession that there was some discrepancy in w’hat I said 
si\ months ago I then said you could diagnose OS per cent of cases by the history alone 
I said tonight that } ou can diagnose 98 per cent w'lth the history and the roentgenograms 
You can diagnose at least 50 per cent b}' the loentgenogiams alone — 1 e , by a narrowing 
of the mter\ertebral space, and this is pathognomonic of a defective disk That is 
Nature’s method of curing the disk, but it takes many, many years and may even then 
be unsuccessful, because the protrusion remains to cause the sciatica I think you can 
tell by the history the difference betw'een a large protruding disk and a concealed disk, 
the\ are fundamentalh all the same but the large protruding disks have more continuous 
and more intense pain (sciatica) than the concealed ones How'ever, the tieatment is 
precise!} the same 

Although sufficient time has npt passed to make a dogmatic statement concerning 
cures, I beheie that when properly treated cures can be assured I hold no brief for bad 
surger} 

Dr Pvul B ^Magnusox, Chicago (closing) One of my relatives once said to me 
“You are alw a} s positive, and sometimes right ” We all have opinions based on our 
personal experience, and my experience over a period of 35 years of dealing wuth the 
subject of immediate interest has con\inced me, just as firmly as Doctor Dandy is con- 
\inced that he is right, that he is w'rong We are not going to convert each other 
tonight, but I think w'e have at least brought one question before this audience for its 
judgment, whether aii} one of }ou would like to submit to an operation for pain in the 
back accompanied by sciatica, w'lthout having had a thorough examination, wuthout 
considering aii} other factors that might contribute to the pain, and take a chance on 
getting w'ell , or, w'hether you w'ould like to have the diagnosis based upon a complete 
examination, and have the operation suggested afterw'ard if necessary 



SYMPOSIUM ON CHEMOTHERAPY 


A REPORT ON THE HEALING OF WOUNDS AS INFLUENCED 
BY THE USE OF THE SULFONAMIDES AND COTTON 
THREAD SUTURES-*- 

John E Cannaday, M D 

CiiAniFsrox, W Va 

USE OF SULFONAAnDES IN OPERATIVE WOUNDS 

A GREAT DEAL of animal experimental work has been carried out with 
regard to the effects of the sulfonamides in wounds Perhaps the most notable 
series has been conducted by Varco Avho perfoi med 250 experimental stomach 
operations on dogs, covering a period of four years These dogs were killed 
and the results noted from time to time It was observed that when a suture 
line involving a hollow viscus had been dusted with sulfanilamide crystals 
union had been much more ceitain He noted that when sulfonamide crystals 
had been dusted along the suture line, in ever}”- case there was found an unusual!} 
heavy deposit of fibrin which had firmly sealed the seiosal surfaces at each 
suture line Elsewhere the pei itoneum was smooth and glistening With such 
a mechanism for inhibiting bacterial giowth locally, noimal postoperative 
healing promptly took place 

Bartlett and Jones,- aftei extended studies on the healing of sterile and 
infected wounds in guinea-pigs, found that the use of sulfanilamide m a wound 
did not reduce the tensile strength of the scar, also that maximal saturation 
of the tissues with ascorbic acid maikedly aided in providing optimal 'tissue 
healing and resistance to infection 

Animal operative surgery carried out in contaminated wounds by Lord, 
and associates,® shoAved that the most satisfactory healing of Avounds and the 
greatest number of successful blood A'^essel anastomoses that Avere made m con- 
taminated cases, lesulted from the combined use of sulfathiazole orally and 
sulfanilamide localN aftei careful debridement had been done 

Paracelsus^ said that in the final analysis it is the mustering defensive 
forces of the body Avhich repel the iiiA'ader and repair the damage Since 
the sulfonainids are bacteriostatic and are thus able, for a AAEile at least, 
to restrain toxic activity it seems obvious that they should be used AVith 
the hope of lessening the incidence of Avound infection 

Key® expresses the opinion that the local implantation of sulfonamide 
jDowdei in clean operative Avounds is a safe procedure and definitely loAveis 
the incidence of operative infections He reports that in over 600 consecu- 
tive cases (elective operations) there were no toxic symptoms, except 

* Read before the Southern Surgical Association, December 7-0 1943, New 

Orleans, La 
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fever, which occurred in about 5 per cent of the cases and may or may 
not have been caused by the drug In these cases the total postoperative 
complications were three deaths, seven hematomas, one separation of 
wound maigins, and four mild infections, two of which developed late 
In the other cases the wounds healed m a normal manner without excessive 
scar formation and, m his opinion, the average period of hospitalization 
was shortened by the use of the drug He uses sulfanilamide or sulfathiazole 
po^^ der or crystals, or a mixture of the two drugs 

Loria® 111 his anal} sis of 100 consecutive cases of gun shot wound of the 
abdomen tieated operatively, states that 49 received chemotherapy and of 
these 18 pel cent died, while of 51 cases treated without chemotherapy 51 
per cent died 

Quoting from a recently published article by Evans and Hoover'^ “In 
Doctor Digger’s clinic at the hospital of the Medical College of Virginia, 
sulfanilamide has been used locally m several thousand wmunds since 1938 
All of us there are now absolutely convinced of the wusdom of this treatment ” 
Not long after he began the use of sulfanilamide m wounds. Doctor 
Bigger, during a visit to Charleston, told us of his very satisfactory experiences 
with sulfanilamide We began using it m operative and other wounds and 
later combined it with sulfathiazole Our practice has been to use both sulfan- 
ilamide and sulfathiazole in all wounds whether contaminated or not 
The amounts used usually have been small, from i to 3 Gm m the average 
abdominal incision - In practice we have found that the crystalline forms 
of sulfanilamide and sulfathiazole are less likely to cake and are more soluble 
than either the powder or the granular form It is believed that the crystalline 
forms, w hen used in serous cavities, as m the abdomen or cliest, diffuse more 
readily and are less hkely to promote the formation of adhesions than the 
pow^dered forms of these drugs On the other hand, when the necessity to 
control oozing arises as in bleeding fiom bone, powdered sulfathiazole firmly 
pressed against the oozing point, wall usually stop the bleeding m a short time 
and may take the place of bone \vax very well Sulfanilamide is usually com- 
pletely absorbed from a -wound inside of 48 hours -w^hereas sulfathiazole, being 
more slowly soluble, may persist for several days 

When ecchymoses occur about an operative incision following the im- 
plantation of sulfa drugs in a ■v\mund they are usually due to the fact that too 
much of the drug was used Our use of these drugs has been to sprinkle them 
lightly throughout the -wound and to spread them smoothly and evenly over 
the wound surfaces When used in moderation and evenly spread we have 
been unable to detect any actual delay in healing 

The editorial board of The American Academy of Orthopaedic Surgeons 
in a review of progress m orthopedic surgery for 1942 mention .he observa- 
tions of Bick and Pheasant^ which are to the effect that as long as small 
amounts of sulfanilamide compounds were used and also as long as the drug 
was implanted deeply in the wound that neither delay in healing nor delay 
in recovery of function of the joint was noted, that small doses were adequate 
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Fig I — Closure of peiitoneiim and aponeurosis 

for tlie control of infection and did not cause leactions such as adhesions 
fibrosis 01 othei alterations in the joint The editois furthei note that 
these conclusions confirm the obseivations no\\ being made m hospitals of 
the armed forces all ovei the woild 

In definitely contaminated abdominal cases we usually put sulfanilamide 
or sulfathiazole, as a rule not m excess of 6 or 8 Gm , m the abdominal cavity, 
placing both sulfanilamide and sulfathiazole m the operative wound as well 
In chest wounds both the above mentioned diugs aie used also A moderate 
amount of sulfanilamide is loutinely placed in all open wounds as soon as 
possible after admission to the hospital 

Oui patients aie given oral oi mtiavenous sulfonamide medication eithei 
pi eoperatively oi postopei atively as seems to be indicated , ve feel that this is 
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in no wise incompatible with the local use ot sulfanilamide compounds and 
that tlie two different methods can be made to supplement each other to the 
patient’s advantage m many cases 

THE XJfeE OF COTTON THREAD SUTURES 

In the seaich foi neN\ and bettei mateiials it seems that we not infiequently 
wander far afield when wdiat is wanted is at oui door 

My attention was called to Di Alton Ochsner’s’’ fiist lepoit on the 
clinical use of cotton thiead sutuies soon aftei it appealed m the Journal 
of the American Medical Association foi Decembei i6, 1939 We began 
using that t\pe of sutine soon aftei - 
w’ard and haAC used it exciusnel} 
since that time 

Among the impoi taut ai tides that 
have been published advocating the 
use of cotton thread as suture matei lal 
are those of Meade and Ochsneid” 

Meade and Longd^ Spaikman and 
Williams’- Hinton and LocahoJ 
Taylor,’^ Nelson and Collins,’"' also 
Thorek’® Likewise Gage,’" Foss,’^ 

Crile,’® Horsley-’’ and otheis, have 
advocated the use of cotton thiead 
sutures 

Meade and Ochsner-’ show ed that 
while unsterihzed cotton has not quite 
the tensile strength of silk of equiva- 
lent size, after sterilization of cotton 
b) boiling, there is an 1 1 per cent in- 
crease in its tensile sti ength, compared 
with onl\ 4 per cent inciease m silk 
In their experimental work on ani- 
mals it w^as found that there w^ere 
moderate inflammatory reactions in 
the cutaneous tissues about both plain 
and chromic catgut, the latter some- Fig 2 — closure of nponeurosis and subcutaneous 
what more pronounced than the 

fonnei The edema was much gieatei than that sui rounding eithei silk or 
cottoji sutuies 

The}- emphasize the disadvantages of catgut, in that the pieseivatives used 
m preparation of catgut are deterrents to wmund healing, that they produce 
a local inflammatory reaction characterized by increased exudation bringing 
about w'hat Gage^- has termed a wet-type of healing, w'hereas silk, linen 
and cotton produce but slight inflammatoiy reaction and lesult in ^a dr}'- 
type of healing associated wnth earl)'- fibioblastic piolifeiation 

Meade and Long-" hold to the technic laid down by Kochei,-’ and latci 
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emphasized by Halsted,^'^ in regard to the use of suture material, such as 
the use of finer suture material and the obliteration of dead space, also, 
that the combined use of absorbable and nonabsorbable material should be 
avoided Apparently the compact structure of cotton prevents the ingrowth 
of tissue and lessens the incidence of suture sinuses which are rather 
common with the use of silk, particularly when used in superficial locations 
It has long been known that the formation of sinuses incidental to the use 
of silk IS much more frequent with continuous than with interrupted sutures, 
probably because infections are able to traverse the entire length of a wound 
along the tiact formed by a continuous suture 

Microscopic Reactions — CJiiomic Catgut Marked leukocytic reaction 
extended deep m the muscle and fascia Plain Catgut There were marked 
leukocytic and serum reactions m all the tissue layers without penetration 

of the suture Fine Silk Moderate 
leukocytic reaction extending from 
the surrounding tissue into the inter- 
stices of the suture, the fibers of wdiich 
w'eie considerably separated Mod- 
erate amount of fibrin present Fine 
Cotton Moderate leukocytic reaction 
m the surrounding tissue w^ith an oc- 
casional leukocyte in the peripheral 
interstices of the suture The reaction 
in the dermis w^as slightly greater 
than that m the muscle and fascia 
Little evidence of serum No fibrin 
When w'ounds were closed wnth 
cotton, tissue reaction was least and 
the appearance of the fibroblasts was 
earlier (fibroblastic proliferation w^as 
evident a little earlier in wounds 
closed wnth cotton than wuth silk) 
Whereas all inflammator}’- reaction 
had entirely subsided in 13 days in 
silk-closed wounds, inflammatory re- 
action had disappeared as earl} as ten 
days in wmunds closed with cotton 
It IS generally assumed that non- 
absorbable sutures produce minimal 
tissue reaction and, therefore, are 
preferable to absorbable ones This 
assumption has been substantiated by investigations with silk and cotton 
On the other hand, linen, which has been used surgically for a much 
longer period of time, produces a much greatei reaction than either silk or 
cotton, and up until the fifth day produces almost as great a reaction as 
catgut This continues to diminish until the end of the tenth da} 
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following listing Fine, stainless steel wiie, cotton thread, silk plastigut, nylon, 
and catgut Quoting Halsted he says “The merits of sutuies should be 
based upon then leactivity in tissues, wound stiength and ease wnth which 
they can be handled ” He furthei states that sutuies causing the least 
reaction facilitate wound healing by reducing the inflammatory changes 
incidental to healing He also notes Jthat catgut, which causes the greatest 
leaction, is still the suture of choice, but that the surgical trend of today is 
changing tow^aid nonirntating types of sutuie ' 

Hinton and Locaho"® state that vaiious objections have been laised against 
the use of catgut Among the more impoitant of these are difficulty of 
steiilization, alleigic sensitivity, vaiiable absoibabihty, deleterious effects 
of chemicals, such as the pioduction of seium, delayed fibioblastic activity, 
and delayed w^ound healing Othei w'ell-founded ciiticisms aie increased 
incidence of w'ound infection, wound disiuption, postopei ative henna and 
unreliability of the squaie knot tied with catgut Silk is unquestionabl) an 
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excellent suture material Howevei, it has come into disiepute with some 
surgeons because slowly healing sinuses occui if infection develops They 
state that cotton shows less tendency for tissue ingrowth between its fibers, 
and, hence, is less likely to produce sinuses in the presence of infection 
Cotton, theiefoie, partially obviates some of the more serious objections to 
the use of nonabsorbable sutures 

Buxton and White-^ in then study of wound healing m 809 consecutive 
thoracoplasty stages peiformed on 195 patients from January, 1940, to 
lanuan. 1942, closed the incisions with catgut in 538 cases and wnth silk m 
271 cases Of the thoi acoplast\ wounds closed wnth catgut 102 developed 
vanous alinoi malities of wound healing, an incidence of 18 9 pei cent, wdieieas 
onh 19 01 70 pel cent of the 271 wounds closed wnth silk developed some 
complication 

Skui P) eMnafion — In piepaiation ot the skin w^e have used iodine 
and alcohol 

Aftei the peiitoneal closure has been made most of our incisions have 
been irrigated with saline, with a ciew to the lemoval of at least some of 
the air-borne bacteria and othei contamination 

Technic — Nelson and Colhns^^ have emphasized the need foi gieatei 
exactness of technic, the avoidance of mass ligation wnth heavy suture 
material, etc , also, the ad^ antages of using fine cotton sutures such as 
Nos 80 and 120, particulaily for plastic w^oik 

It has been observed from time to time that quite a few' of the beginners 
111 the use of cotton thread sutuies in suigeiy aie having the occasional 
formation of sinuses follow'ed by the extiusion of sutures These untow'aid 
happenings are almost always the lesult of impioper technic, such as the 
use of sutures that are too heavy 01 the use of heavy sutuies in the wrong 
location, 7 e , too neai the skin, failuie to close dead space -ovei the heaviei 
sutures, etc In oui cvork the paiietal peritoneum and posterior fascia 
aie loutmely closed wnth Nos 30 01 40 cotton thread earned thiough twice 
and tied The aponeuiosis is usually closed wnth size No 30 interrupted 
sutures spaced not ovei one-quartei-mch apait, oftentimes less 

The closure of the fat layei of the abdominal wall over this aponeurotic 
suture line is particulaily stressed This closure is usually made with size No 
TOO cotton thread sutures spaced about one-half-inch apart A fairly deep bite 
into the fat is made on either side Parallel sutures are placed and tied 
after all sutures are in These sutures to a marked degree tend to prevent 
the development of a wnde-spreadmg incisional scar Skin clips, placed about 
one-quartei-inch apart, are used foi the skin, inteirupted cotton thiead sutures, 
usually size No 100, each one taking a comparatively light bite of skin, are 
placed between each two clips with a straight needle The suture line is 
dusted with sulfanilamide crystals before a dressing is applied The skin 
clips are usually removed on the second postoperative day and the interrupted 
sutures in from ten days to two weeks after opeiation 

In closing opeiatne w'ound,', paiticulaih in nliese sulqects and 11101 e 
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especially with reference to closure of wounds after the repair of incisional 
and other large herniae, it is of the greatest importance to close the wound in 
such a manner as to have the fascial suture line snugly covered with fat so 
as to obliterate dead space In very obese patients, it may be necessary to 
close the fat in two or more layers, all with fine sutures Fat heals perfectly 
when sutured m this manner 

Ligations inside the abdominal cavity with heavy ligatures, such as are 
at times used by many surgeons, particularly m such operations as hysterectomy 
or stomach resections, can be safely duplicated with heavy cotton thread 
These ligatures are quickly glazed over by peritoneum and apparentl}'^ do 
not cause trouble later on 

One of the greatest satisfactions in the use of cotton thread sutures is 
the fact that we are enabled to make a strong closure of an incision, mainl} 
by the use of subcutaneous sutures To me it has been a paiticular satisfac- 
tion to get away from the old tension sutures that included skin and aponeurosis 
Bettei looking scars aie now obtained and a greatly lowered incidence of 
wound disruption and postoperative hernia As a further indication of the 
confidence we have in our abdominal wound closures, unless the patient is 
extremely ill we routinely tr}^ to get our patients out of bed at least twice 
each day beginning on the day following operation They are encouraged 
to sit in an easy chair as long as they wish, to walk about the room, to 
the toilet, etc This not only improves their morale but speeds up their 
recovery to a marked degree 

We have found cotton thread sutures of the finer sizes, e g , Nos So to too, 
to be very useful in cystocele and rectocele repairs, the closure of vesicovaginal 
fistulas and likewise to be very satisfactory in open anastomoses and various 
other types of gastro-intestmal surger}*- Still finer sizes, like No 120, are 
useful m dealing with plastic procedures about the eyelids, lips and face 

Doctor Ochsner^- has expressed the opinion that cotton thread is of 
particular value as suture and ligature material m the operation of th3'^roid- 
ectomy Dr Hugh Bailey^^ expresses the opinion that the use of this 

Tablf I* 

CLEAN WOUNDS USING COTTON THRE\D SUTURES SULFANILAMIDE 
SULFATHIAZOLC AND WOUND IRRIGATION 

No of Percentage of 

No of Cases Infections Infections 

1440 18 1 3 % 

Table II* 

CONTAMINATED WOUNDS USING COTTON THREAD SUTURES 
SULFANILAMIDE SULFATHIAZOLE AND WOUND IRRIGATION 

No of Percentage of 

No of Cases Infections Infections 

612 42 16 % 

*The cases listed have been compiled from the surgical services of Doctors Bank- 
head Banks, Hugh A Bailey and myself The Avriter wishes to acknowledge the excellent 
cooperation on the part of the surgical residents in the treatment of these cases and in 
the keeping of accurate records concerning wound healing 
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mateiial enables the surgeon to close many tliyioidectomy incisions without 
drainage It is the wi iter’s film conviction that cotton thread suture 
mateiial, piopeily used, will give superior results in all types of surgeiy 

A brief summary of a consecutive series of major surgical operations 
done by myself and surgical associates during the past thiee years in which 
cotton thiead sutures, sulfanilamide and sulfathiazole have been used is 
submitted (Tables I and II) 

The geneial run of oui suigical cases has been mainly abdominal and 
gynecologic, including heima, incisional and inguinal types, all without recur- 
rence so far as v e have been able to determine, gastric and intestinal resections 
associated with several open anastomoses of the large bowel (through the 
courtesy of Shaip & Doliine the majority of these had the benefit of both 
prelimmaiy and postopeiative succmjd sulfathiazole), ulcer perforations, etc 
Virtually none of the contaminated or other cases, excepting leaking gall- 
bladder cases, also a fen toxic thyroid cases, have been diained There have 
been six hematomas, one incisional henna has been observed recently in 
one of our cases operated upon about one year ago (no doubt there are others 
but we have not been able to locate them) , four wound disruptions — three of 
them contaminated cases — (one of these died several days after a secondary 
closure) The so-called anatomic tj'-pes of incisions have been favored when 
practicable The infections that occuned m the clean cases have been almost 
without exception of a delayed type, mild in character, and followed by 
satisfactory wound healing 


SUMMARY 

As a result of extended clinical trial it is felt that wound healing is not 
interfered iMth b} the conseivative local use of the sulfonamides In my 
opinion the use of sulfonamides in vounds gives the surgeon an increased 
assurance of a lowered incidence of operative infection, it is believed that 
most of the infections occunmg m contaminated cases will be less severe 
than might otherwise have been expected 

A tabulation of lesults with regard to healing of wounds in Minch the sul- 
fonamides and cotton thread sutures have been used is given It has been 
found that Mhen cotton suture material has been used m accordance Muth an 
approved silk technic the results have been very satisfactory, also, that Mitli 
the use of fine cotton sutui es contaminated m ounds usually heal Muthout sub- 
sequent sinus formation 
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Discussion — Dr John E Cannadav, Charleston, W Va Speaking of stainless 
steel wire sutures, this type of suture is unquestionablj more troublesome to place than 
the other types of permanent sutures in general use by surgeons It ver3 definiteb 
constitutes a foreign body to a far greater degree than either cotton or silk Apparent^ 
veil authenticated reports would indicate that even buried stainless steel wire sutures ma3 
at times be the cause of considerable annoyance to the patient 

In regard to our various friends who want to stick to catgut, the3 do so out of habit 
or because it is the easiest way even though the ultimate results may not be all that might 
be desired I have had considerable experience wnth catgut, silk, linen, but was never 
entireh" satisfied w'lth any one of them I have found cotton to be a \er3 satisfactor3 
suture I will admit that it takes inoie tune to suture a wound with cotton than w'lth catgut 
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THE CHEMOTHERAPY OF INTRACRANIAL INFECTIONS^*^ 


OBSERVATIONS ON THE USE OF THE SULFONAMIDES AND OF PENICILLIN UNDER 
VARIOUS EXPERIMENTAL INTRACRANIAL CONDITIONS 

Cobb Pilcher, M D 

NASH\III^, Tjw 

^ROMTH^D^PVRT^H NTOrSURGLR\ \ VNDERBII T U\l\ I RSm SCHOOL Or MPniClNC, NASHVIL! T, TFNN 

During the past two yeais, nearly 700 expeninents dealing wnth the 
eftects of various chemotherapeutic agents upon the normal brain and in 
intracranial infections have been cained out in oui laboratory, by Drs 
William F Meacham, Ralph Angelucci, Edmund Benz, Thomas J Holbrook 
and myself A great many have been, or are being, leported in detail else- 
wdieie Some have pioved fruitless In all of these experiments, determina- 
tions of drug levels m blood and caebrospinal fluid, cultures of blood and 
cerebrospinal fluid, histologic study by as many as eight staining technics, 
as well as clinical observations, have been made It is our purpose in this 
paper to summaiize some of the significant findings m these studies but 
space will not permit inclusion of main peitinent obseivations 

A — THE SULFONAMIDES 

I — The Effects of the Stdfonanudes xohen Applied to the Nonnal Dog's 
Siam Sulfanilamide, sulfathiazole and sulfadiazine w'ere placed upon 
the ceiebral cortex in varying amounts The drugs proved invariably to be 
irritating, but no serious clinical eftects w^eie obseived except wnth sulfath- 
lazole The lattei produced violent and often fatal convulsive seizin es The 
frequency and severity of the attacks were roughly proportional to the dose 
of the drug All of the diugs produced marked irritative and destructive 
phenomena m the cerebium and its meinbianes Fibrosis in the meninges 
acute leptomeningitis, subcortical hemonhage, gliosis, metamorphosis of 
microglia and degeneiation of neurones w^ere the most striking changes 
These alterations w^ere greatest wuth sulfathiazole and least marked ivith 
sulfanilamide 

A microciystalline suspension of sulfathiazole, when injected into the 

The work described in this papei was done under a contract, recommended bj" the 
Committee on Medical Research, between the Office of Scientific Research and 
Development and Vanderbilt Umversitj 

Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 

The sulfathiazole was supplied by E R Squibb and Sons, New Brunswick, New 
Jersey, the sulfadiazine by Lederle Laboratories, Inc, Pearl River, New York, and 
the microciystalline sulfathiazole and sulfadiazine bj Smith, Kline and French, Phila- 
delphia The penicillin was furnished by E R Squibb and Sons, and by Charles Pfizer, 
Inc, New York, on recommendation of the Committee on Chemotherapeutic and other 
Agents of the National Research Council 
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cisterna magiia, resulted in rapidly fatal convulsions in nearly all animals 
A similar preparation of sulfadiazine produced convulsions in only one of 
six dogs 

It was concluded that sulfathiazole should never he placed in contact with 
the brain and that sulfanilamide and sulfadiazine should be employed, if 
at all, only in small amounts and with a full realization of their irritative effects 

II — EApeiimentaJ Staphylococcal Abscesses A stiain of lienwylhc Sta^- 
phylococcus am eus known to be virulent for dogs was prepared in 
sealed ampoules which were then kejit in a freezing chamber in order to 
provide cultures of identical virulence for all experiments Intracerebral 
infections were produced in three different ways By the injection of 
staphylococci in agar, by the insertion of a gelatin capsule containing the 
organisms, and by injection of organisms into a previousl)’^ injected mass 
of sodium ncmoleate (by the method of Markley"^) 

The experiments were carried out in groups of 12 and were equally 
divided between treated and untreated animals V arious groups w^ere treated 
with sulfathiazole or sulfadiazine administered orally at eight-hour intervals 
in such dosage as to maintain an adequate therapeutic blood level of the 
drug in all treated animals 

Although abscesses w'ere produced m the majority of animals, the results 
were not invariably consisffent Furthermore, abscesses w^hich became well 
encapsulated did not usually terminate fatally When abscesses ruptured 
into the ventricle or the subarachnoid space, fatal results w'ere, in realit}, 
attributable to meningitis rather than to the abscess For all of these 
reasons, mortality rates 111 these experiments are not statistically significant 

Careful histologic stud) failed to reveal any significant difference in 
cellular reactions betw^een the treated and untreated animals The incidence 
of encapsulation was about the same m the tw^o groups 

III — Staphylococcal Meningitis Injection of the same strain of staphy- 
lococci into the cisterna magna invariably produced a fulminating meningitis 
which usually=^ terminated fatally within eight hours, in control experiments 

The effects of oral administration of sulfathiazole were studied in 32 
experiments, of oral administration of sulfadiazine in 36 experiments, and 
of intracisternal injection of a suspension of microcrystalline sulfadiazine 
in 36 experiments 

Therapy with sulfathiazole did not significantly influence the mortality 
rate in the three groups of experiments in wfiich it w^as given This w'as 
.not surprising, in view of the relatively low concentration of sulfathiazole 
in the cerebrospinal fluid wdiich it is possible to obtain by oral administration - 

On the other hand, in tw^o of three groups, oral sulfadiazine therapv 
lesulted in a definitely lower mortality rate as w^ell as a longer sunnval time 
in experiments terminating fatally In one group of 12 experiments three 
of the SIX treated dogs recovered and only one died within eight hours, w^hereas 

*Even m these experiments, there was an occasional recovery or longer survival 
period 
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five of the six control animals died within eight hours and the remaining 
dog died after 24 hours 

Intracisternal therapy vith microcrystallme sulfadiazine seemed to be 
very slightly beneficial m two groups of experiments and possibly slightly 
harmful m a third gioup At necropsy, a firm mass of the drug was found 
completely filling the cisteina magna and covering most of the base of the 
brain None of the animals had convulsions It is not believed that this 
method of theiapy is clinically beneficial or safe 

IV — Open Cocbial JVowids Contammafed with Staphylococci In an 
eft 01 1 to simulate the early treatment of wartime cerebral wounds, other 
groups of experiments were done m which a button of bone was removed, 
the underlying coitex traumatized and contaminated with staphylococci, and 
left exposed foi a period of one to two hours Treatment was then instituted 
\Mth local application of sulfathiazole or sulfadiazine (with or without 
subsequent s}stemic therap}'-) and the wound closed Again experiments 
weie done 111 groups of ten or 12, of which half w'ere treated and half 
uiiti eated 

Local application of sulfathiazole did not seem to produce beneficial 
results Mortality rates, sunuval time (in fatal experiments), healing of 
soft tissue w’ounds and histologic findings w'ere essentially the same m treated 
and untreated groups ^ ^ 

On the other hand, local application of sulfadiazine resulted 111 a lower 
mortality rate in the treated animals The beneficial effects of treatment 
were externally evident in the prompt primary healing of the wounds in 
the treated groups, whereas the w^ounds of the untreated animals almost 
invariably disrupted and drained for long periods 

When local sulfadiazine therapy w^as supplemented by subsequent oral 
administration of the drug, the beneficial results w^ere more striking Fourteen 
of 18 treated dogs recovered, as compared wnth nine of 18 untreated animals, 
and the survival time in fatal experiments w^'as longer when treatment 
was given in most cases 

V — Pneumococcal Meningitis A virulent strain of Type I pneumococcus 
was prepared and frozen, as wnth the staphylococci pieviously described 
Meningitis w’^as produced by injection of saline suspensions of the organisms 
into the cistema magna The meningitis thus produced usually ran a slower 
course than did the staphylococcal meningitis In control experiments, a 
thick, viscid, purulent exudate w^as produced and the infection usually ter- 
minated fatally m four or five days 

The effects of sulfadiazine administered orally have been determined in 
T2 experiments and others are in progress So far. results indicate that sulfa- 
diazine is distinctly beneficial , 

B-PENICILLIN 

I — Staphylococcal Meningitis •* It has been showm by Rammelkamp and 
Keefer”’ ^ that penicillin, w hen administered intravenously appears in the 
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cerebrospinal fluid in only veiy minute quantities This was suppoited b\ 
the disappointing results of our experiments in which intravenous penicillin 
therapy had no significant effect in experimental staph)dococcal meningitis 

For this reason, ive tried the effects of injection of penicillin directly into 
the cerebrospinal fluid In the normal animals, the drug produces a transitoiy' 
irritative effect which may he quite seveie wnth large doses, hut w'hich sub- 
sides rapidly without significant local oi systemic injury This ohsenation 
w'as also made by Rammelkamp and Keefer'"’ " in human subjects 

In experimental staphjdococcal meningitis, such intrathecal penicillin 
therapy produced strikingly beneficial effects Nine of the i6 treated animals 
survived, as contrasted with only one sunnval m 15 untreated dogs These 
results w'ere obtained wnth doses of penicillin now knowm to he fai smaller 
than the optimum dosage 

ll— Staphylococcal Abscesses These lesions have been produced as 
previously described and have been treated wntb penicillin administeied 
intrathecally and intravenously Results aie equivocal They seem to 
indicate that the treatment diminishes the likelihood of development of 
meningitis, but has little 01 no effect upon encapsulated infections Addi- 
tional experiments are in progress 

in — Open Wounds Contawinaled -zcith Staphylococci In this t>pe of 
w'ound, produced as already desciibed, penicillin has been employed localK 
as a spray About one cubic centimetei of a solution containing 1000 Oxford 
units per cubic centimeter w'as sprayed upon the w'ound one to tw'O hours after 
contamination In some experiments additional intrathecal and intravenous 
treatment w’lth penicillin w’as employed 

Early results of these experiments seem to indicate that local application 
of penicillin in high concentration to tiaumatized cerebral tissue may actually 
be harmful The mortality rate w^as much higher m the treated animals 
Additional experiments and histologic studies (as yet not complete) are 
necessary befoie final conclusions wnll be permissible A pJioii, one might 
expect the acidity of the solution of penicillin* to be quite irritating 

IV — Pneumococcal Meningitis ~ in this type of infection, due to the same 
strain of Type I pneumococcus as that previously employed, intrathecal 
penicillin, in only moderate doses,t pioduced markedly beneficial lesults The 
mortality rate was low^er and survival time in fatal experiments w'as longer 
in the treated groups The cerebrospinal fluid, grossly purulent m all control 
animals, w'as strikingly clear, wuth relatively low^ cell count, in most of the 
treated dogs 

Some of the fatal results among the tieated animals w^ere found to be 
due to pneumococcal pneumonia The mortality rate was still further 
reduced when intravenous as well as intrathecal administration of penicillin 
was employed 

* />H 5 2 to 6 s, depending on the concentration 

t 100 to 200 units twice dailv in dogs weighing seven to ten kilogiains 
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SXTJMMARY 

The lesults of appi oximately 700 experiments have been summarized 
The following significant findings have been emphasized 

1 Sulfanilamide, sulfadiazine, and sulfathiazole were irritating to the 
normal dog’s biain, inci easingl}' m the older given 

2 Sulfathiazole very frequently produced severe convulsions when applied 
to the biain, and should never be so employed 

3 Sulfanilamide and sulfadiazine, in small doses, may safely be used in 
the intiacianial chambei 

4 Experimental ceiebial staphylococcal abscesses were benefitted by 
01 al sulfonamide theiap}^ only insofar as their effects on secondaiy meningitis 
V ere beneficial 

5 Experimental staph)dococcal meningitis was inarkedl}'^ benefitted by 
oral theiapy vith sulfadiazine but not with sulfathiazole 

6 Open nounds contaminated with staph3dococci were benefitted by local 
application of sulfadiazine, but not of sulfathiazole 

7 Penicillin pioduced transitoiy meningeal nutation when injected intra- 
thecall}* but may safel}' be gn en by that route in relatively large doses 

S Intraienous penicillin theiapy uas ineffective in experimental staphy- 
lococcal meningitis but intiathecal penicillin therapy was markedly beneficial 

9 Penicillin, in stiong concentiation, ma}'- be harmful when applied diiectly 
to the biain 

10 Intrathecal penicillin therapy was of inaiked benefit in expeiimental 
pneumococcal meningitis 
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Discussion — Dr Waiter E Dand^, Baltimore, Mcl Doctor Pilcher’s paper is 
important and very timely It is a fine example of the value of scientific approach to 
the solution of the problem, instead of floundering thiough trial and error With 
the magic results one obtains from the use of the sulfa drugs and penicillin, one 
might be ready to accept the thought that the same would hold true for all expressions 
of infections It is my experience from the clinical side, just as it is Doctor Pilcher’s 
in his animal experiments that none of these drugs have any appreciable effect when 
the infection becomes walled-off Meningitis will cleai in 24 horns, but the drug does 
not reach an encapsulated abscess 

Of particular interest is the adv'crse effect of the various drugs on brain tissue when 
treating open wounds This is, of course, all important to the Army and Navy at the 
present time Without these timely experiments by Doctor Pilcher we might well have 
floundered through, expecting that all these drugs would have only beneficial effects 
when used locally, and without serious sequelae Precision is attainable only by test 
through experiments I see no flaw in Doctor Pilcher’s experimental studies The 
results should be applied by the Army and Navy at once There is an old maxim — 
“Be not the first to accept the new nor be the last to throw the old aside ’’ That 
holds here Lives and serious after-effects can be spared by the experimental approach, 
of which this IS a beautiful example 

Major H J Warthfn, Jr , Richmond, Va I would like to comment on one thing 
Doctor Cannaday emphasized the importance ot adapting the technic of the surgeon 
to nonabsorbable sutures when these are used This is not alwav's realized bv neophvtes 
They have read about the advantages of silk 01 cotton or steel wire, and thej either 
do not read the entire article or it does not emphasize sufficiently that the> cannot 
adopt nonabsorbable sutures without changing their former catgut technic I think 
this IS particularly true with the vounger surgeons who enter the service They feel 
they have broken with the old civilian practice and entering the service gives them 
an opportunity to break with some of the methods formerlv used b> them Inasmuch 
as there has been so much 111 the literature m the past few years regarding cotton, 
silk and synthetic suture material, they feel it is a good opportunitj to start using it 
I am afraid many neglected to change their technic when they changed their suture 
material This has meant that some draining sinuses hav e resulted and the nonabsorbable 
material must be extruded m many cases before the sinus heals This is true of silk, 
cotton or steel wire, just as it is of anv other foreign material I am not saying this 
as a critic of cotton or silk, for I have used nonrbsorbable sutures for the past 16 
years, but I try to follow the dictums of Halsted, which are just as true now as thev 
were 50 years ago You cannot use cotton or silk with the old catgut technic For 
this reason I was particularly pleased to heai Doctor Cannadav stress this point 

Dr Charles C Green, Houston, Texas The last time I appeared befoie you a 
lot of you thought I was joking, but I am not joking now Shortlv after World Wai I 
there was a very popular play in New York — “Fiftv Million Frenchmen Can’t Be Wrong’’ 
— and I think that applies m the use of nonabsorbable sutures Too mauv men have used 
catgut and get good results to give up to a minority Ochsner, and some others say 
they are not progressive surgeons, but Ochsner has not had as much experience as I 
have, because I have lived a long time and I did not do as Doctor Dandy said — “Don’t be 
the first to accept the new or the last to discai d the old ’’ I accepted the new and got 
into trouble, and I am back with the old catgut technic and I feel I get the best results 
that way 

With regard to the use of the sulfonamides It has not been mentioned, but remember 
that sulfonilamide is the most soluble of the sulfonammes m body tissue Many of us 
used sulfathiazole when it was at the height of popularity, with the result that later 
we found encapsulated crystals That will not happen with sulfonilamide, and for that 
reason I feel it is good to use it as local treatment because it is soluble and will have 
Its effect 

One more statement about sutures I cannot see why, unless it is an economic 
problem they should use cotton instead of linen We are told we cannot use silk because 
of protein reaction, and I accept that But vou can tie linen much more easily than 
flimsy cotton when it gets wet I really cannot see how it can be a permanent suture 

514 



\ oUltne 
Number 4 


IN i R ACR'\NI INFFXTIONS 


Thej saj it absorbs, but 1 hSAc had patients coming in with silk m them for j'ears 
I used it especially m hernia operations and I have picked things looking like mosquitoes 
out of the wound for months and months I know Doctoi A 1 is one of the best surgeons 
in America and I ha\e seen him use little bits of silk m doing a pneumonectomy, and 
I w’ould be scared to do that One time w’hen he was using little bits of silk he 
said — “What would jou use?” and I said — "No 3 chromic catgut” 

Dr I A Bigger, Richmond, Va So fai as I know, the first peison m Richmond 
to use the sulfonamides localh was the late Di Joseph Geisingei, a Fellow of this 
Association I think that was in 1937 or 1038 1 bung this out because Doctoi Cannada\ 
w'as kind enough to mention m3 name in this connection Though not responsible foi 
this method of using the drugs, I am convinced that the sulfonamides aie effective 
when used localh* in other parts of the body than the cential nervous system As Doctor 
Cannada} pointed out, the powder 01 ci3'stals should be w^ell distributed and not used 
in too large amounts in an} area of a wound A mixture of sulfanilamide and sulfathiazole 
IS probably best because sulfathiazole tends to cake w'hen used alone, and sulfanilamide 
IS not effectne against stapln lococci One must not use these drugs as a substitute 
for proper surgical measuics m the tieatment of contaminated w'ounds but as an adjunct 
to those measures I think there is dangei that ^oungel surgeons may become caieless 
m the management of contaminated w'ounds, depending upon the sulfa diugs to pi event 
infection If this occurs they are almost ceitain to get into tiouble 

I w’ould like to stress the importance ot the administration of the drug by mouth 
or \em 24 to 48 hours following the local application, and continuing for from five days 
to a w'eek These drugs when used only locallj* wull, as a lule, prevent the development 
of fulminating infections, Init infections ma\ de\elop subsequently coming on after two 
weeks or even later 

Dr Barne\ Brooks, Nashville, Tenn I believe those discussing the use of the 
sulfa drugs in wounds should clearly state what soit of wounds they have in mind 
I know' of no eMdence w'hich has been disclosed which indicates the desirability of 
putting any antiseptic or bactericidal drug in a piesumably clean operative w'ound On 
the otlier hand, there is a great deal of e\ idence in Doctor Pilcher's paper that the sulfa 
drugs produce damage to healthv tissues 

Dr Joseph E J King, New' York City I think Doctor Pilcher, and his coworkeis 
are to be congratulated I should like to ask him two questions The fiist, has he 
injected 01 instilled sulfanilamide solution or penicillin directly into a biain abscess, 
and, second, ha\e any cases of brain abscess lecovered by so doing w'lthout operation 
for abscess? 

Dr Wm H Prioleau, Charleston, S C A consideiation of w'Ound healing is 
not complete without some reference to the dressing In this regaid I w'ould like to 
call attention to the fact that besides protecting the w'Ound from contamination, an 
important but frequently neglected function of the dressing is that of w'ound splinting 
or soft tissue immobilization A firml} applied voluminous elastic dressing serves to 
obliterate dead space, reduce exudation and capillarj' oozing, and also to hold firmly 
approximated the w'Ound surfaces, making possible more ready union This is pai- 
ticularly w’ell demonstrated in the dressing of a skin graft While of definite value 
m all clean \vounds it is especially so in such as thyroidectomy and amputation w'ounds 
where the raw surface is unduly large Rubber sponge incorporated m the dressing 
serves this purpose well Dressing a w'ound in this manner effectivel}' protects it 
from the development of complications 

Dr Frank K Boland, Atlanta, Ga I piefer sulfanilamide locall}', and sulfathiazole 
mternall}', in infected or potentiall}' infected wounds I am also coming to like cotton 
sutures I w'lsh to show the slide of a skin sutuie I use in a large number of cases 
After the operation the patient is not so much interested m the pathology we have 
uncovered as she is in how' much it is going to hurt to take out the stitches Hei 
visitors have told her how' much it W'lll hurt Foi this reason I have tried to evohe 
a method w'hich will produce little pain Dermal is used and no knots are tied, instead 
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I use a little lead perforated bead, such as is used in the obstetrical department to put 
around the baby’s neck The stitch is put in to evert the skin edge , if the incision is long 
it IS done in sections The bead is crushed here and suture made , then about the middle 
of the line of suture I put in an extra loop, the object of which is to enable one to pick 
up the suture and cut it If this is noi done, sometimes there is difficulty in finding the 
middle of the suture, because of swelling of the skin This is lifted up slightly and 
nipped, and usually the ends can be palled out easily If it sticks a little I cut it and 
do not remove it for 24 hours The patient is surprised and also disappointed While 
she IS looking forward to the pain she is expecting, the one stitch is out 

Dr Alton Ochsner, New Orleans, La I beg your indulgence for discussing 
another paper this morning, but since my No 3 catgut, lariat-throwing friend from Texas 
has asked for it, I think it is necessary to give the reason why cotton and silk are 
preferable to linen I felt at one time as Doctor Green does that linen should be 
the ideal procedure since Pagenstecher linen is advocated as a suture for ophthalmic surgery 
In the investigation which Doctor Meade and I made, however, we found that linen 
produced almost as much reaction as did catgut, and it is for this reason that it 
should not be used 

Concerning the use of cotton, I have often made the statement that if I were told that 
I could use cotton in only one type of case I would choose to use it in the grosslj’’ con- 
taminated abdominal wound This statement is contrary to all the opinions concerning 
the use of nonabsorbable sutures , but the opinion is based upon our experience w'lth 
cotton Several years ago on our service at the Charity Hospital, w'e studied the 
incidence of complications in clean and contaminated w'ounds wdiich had been closed bi 
one of three suture materials — cotton, silk and catgut This study was continued over 
a period of six months Whereas there w'as not a great deal of difference in the clean 
wmunds, there was considerable difference m the contaminated wounds Those con- 
taminated wounds which were closed with catgut all became infectfed In the w'ounds 
closed W'lth silk, 30 per cent healed by primary intention w'lthout any infection and 
70 per cent became infected, whereas in the cotton-closed W'ounds, 48 per cent healed 
by primary intention and S2 per cent became infected If one closes a grossH contaminated 
wound with catgut, wound disruption or herniation is likely to occur, as infection occurs 
in every instance In the presence of infection, wound healing is definitely interfered 
with and fibroplasia does not become complete until the infection has subsided Also, 
because of infection there is rapid absorption and digestion of the catgut so that there is a 
very definite period of time when nothing holds the wound edges except wound exudate If, 
however, a contaminated wound is closed w'lth cotton, according to our experience, one can 
expect primary healing without any evidence of infection in 48 per cent of instances In the 
52 per cent of cases in which infection does occur, there will be the same degree of inter- 
ference with wound healing and fibroplasia will not be complete until the infection has com- 
pletely subsided In the meantime, however, the cotton holds the wound edges together 
so that wound rupture or herniation does not occur In most of the cases w'hich become 
infected even though cotton is present in the w'ound, healing occurs without the discharge 
of a single sutuie In some instances a suture w'lll become discharged, but this is a 
relatively cheap price to pay for the prevention of wound rupture and subsequent hernia- 
tion I prefer the use of cotton, because I think it is the ideal suture material available 
at the present time 

Incidentally, the cost is of interest, although this is not the reason I prefer it We 
have estimated that the average cost per operation when catgut was used was $i 19, 
when silk was used, and in all fairness to silk it must be stated that this was surgieal 
silk, it was $0 Q'? , when cotton was used, which was purchased from that exclusive 
surgical supply house, Woolworth’s, the cost was cent We estimated that at 
the Charity Hospital if everyone used catgut one year and then limited his use to 
cotton the next, there would be an annual saving of more than $9,000 

Doctor Horsley asked about the use of malleable steel Malleable steel produces no 
reaction, but is somewhat more difficult to use and is radiopaque I believe that 
cotton has all the advantages that malleable steel has without these two disadvantages 

Dr Albert O Singleton, Galveston, Texas It does little good to get a suture 
diseussion going in a medical meeting, because everybody goes away of the same 
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opinion as when he came I cannot refrain from stating that most of the trouble com- 
plained of IS with wounds in the abdomen I have contended for a long time that those 
who are having a lot of trouble with abdominal wounds are using unanatomic incisions 
If more respect for the anatomy of the abdominal wall is kept in mind, and less thought 
for the suture material, difficulties will be lessened If one cuts tissues across the line 
of tension, he will look for a long time to find proper suture material By substituting 
muscle and fascial splitting incisions for the old vertical incisions it will make suture 
material a less serious problem Circulation must be present for union of the tissues 
to occur If It is necessary to use much tension to hold the surfaces together there 
will be interference with circulation Therefore, I wish to make a plea for the serious 
regard for the anatomj of the abdominal wall as the solution for most suture material 
difficulties 

Dr. John E Cann\da\, Charleston, W Va (closing) Speaking of stainless steel 
wire sutures, the wife of a physician in our state had a vesicovaginal fistula repair 
with steel wire sutures She w’ent home apparently entirely well, but later a local 
urologist remo\ed from time to time a total of 30 or more stainless steel sutures 
through the urethra 

In regard to our various friends wdio w’ant to stick to catgut, they do so out of 
habit or because it is the easiest w'ay even though the ultimate results may not be 
all that might be desired I have had considerable experience wuth catgut, silk and linen, 
but w’as ne^er entirelj satisfied I have found cotton a very satisfactory suture I 
will admit that it takes more time to suture a wound w'lth cotton than wuth catgut 

Dr Cobb Pilchlr, Nashville, Tenn (closing) I w'ould like to thank Doctoi 
Dandy for his very kind remarks In answer to Doctor Green, or in connection with 
w'hat he said, I am in full agreement that sulfonilamide is still a drug with a great deal 
of usefulness, not only because it is more highly soluble, but also because it is less irritating 
tlian any of the other sulfonamides 

Doctor King’s question with regard to injecting drugs directly into an abscess 
cavity IS beyond the scope of our w'ork at present We have not done this and I do not 
believe it is feasible under the e.\perimental conditions I have reported 



CLINICA]. AND LABORATORY EXPERIENCES WITH SUCCINYL 

SULFATHIAZOLE-*^ 

H L Archeh, jM D , 

AND 

Edamn P LEHAr\N, M D 

CH\RrOTTFS\IIIf, Vv 

FROM THE DEPXRTMF NT or SURGERY \NDG\MCOrOG\ VND THE DMVI RS1T\ HOSPIT \L LM\ ERSIT^ OF \ IRCIMA 

SCHOOL or MEDICINE UNI\ERSIT\ VA 

Thl progkessiai: improaemcnt m mortality rates in large bouel surgerA 
in lecent years has paralleled the general imprOA ement in mortahtA rates in 
all types of surgerA' Although there haAc been of course specific technical 
iniioA'ations in Aarious surgical fields that haA'e been partially responsible 
tor the generally loAAeied death rate of suigical operation, the major share 
of this decline has been due to a greater understanding of, and care for 
the patient in Avhom disease exists The recognition, measurement and 
leplacement of AA'ater, carbohydrate, protein, electrolyte Aitamin and hemo- 
globin deficiencies and the general measures against spreading infection 
offered by chemotherapeutic resources are paramount in altering the degree 
of surgical risk In each surgical field there are both general and specific 
technical measures that liaAe particular importance 

In the field of large boA\el surgery, the specific measures of chief importance 
have been directed against the risk of infection, both in the peritoneum and 
in the abdominal A\all In addition to aseptic technics of anastomosis, the} 
haA'e consisted of three major methods (i) Stage operation, (2) attempts 
to decrease the bulk of bo\Ael content and (3) attempts to alter or decrease 
the number of the organisms in the fecal stream Before the introduction 
of the first effectne “intestinal antiseptic’ by Firor and Both the third 
method has been based by cei tain surgeons on the principle that the jiathogenic 
organisms in the boAvel are largely proteohtic and that the} can be decreased 
in number by denying them a protein pabulum ^ The so-called “colon 
preparation” diet consists of a nonresidue almost completely carbohydrate diet 
with A'ltamin supplements With increasing knoAcdedge of the role of protein 
in the surgical patient, it is obvious that this is by no means an adequate diet 
in the preparation of patients for major surgical procedures paiticularh 
of patients Avith gastro-intestinal lesions Avho may ahead} have depleted 
piotein reserves fiom preceding relatiA'e protein starA'ation It is also an 
exceedingly dull diet and, therefore has a definite psychologic disadAantage 
When first sulfamlylguanidine and later succin}! sulfathiazole A\ere made 
aA'ailable through the reports of Firor, and others^’ it occurred to us 

that the neA\ more direct method of attack on intestinal bacteria might offer 
the opportunity for providing a better balanced and more palatable diet to 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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patients appioaching opeiations on the colon and rectum without at the same 
time discai ding the supposed advantage of the older technic In the present 
study in addition to specific data bearing on this point, we piesent confiimation 
of Firoi and Poth s general observations on succinyl sulfathiazole,®’ and 
the clinical results in a small senes of cases of operation on the large bon el 
in nhich the ding has been applied 

METHODS 

Stool Cult we — Specimens of stool, eithei fiesh oi piomptly lefrigerated 
after evacuation, neie neighed and emulsified m appropriate dilutions 
Plates of eosin-methylene blue agar weie inoculated both by pouring and 
streaking and the numbei of colonies of B coh and B aei ogenes were counted 
aftei adequate incubation From this numbei m a known dilution, the number 
of colonies pei gram of fiesh stool could be calculated This result was 
expressed m a logaiithmic cuive These two oiganisms w^eie chosen since 
they present distinctive colonies on the medium employed and offer an 
index of effect on organisms susceptible to succinyl sulfathiazole 

Blood Conccnfi ation — The concentration of free and combined succinyl 
sulfathiazole in the blood, was determined by the method of Bratton and 
Marshall 

Uiiiic Output — The amount of, succinyl sulfathiazole m 24-hour specimens 
of urine was calculated in the same manner 

Diets — Thiee t}pes of diet were emplo}ed m various studies namely 
(i) Regular hospital diet (2) A high caibohydrate, high piotein, low 
residue diet with vitamin supplement (3) The “colon preparation” diet con- 
sisting of clear liquids and stick candy, also wnth vitamin supplement 

EESULTS 

Lahoiatoiy Studies — Foui healthy individuals, hospitalized foi fractuie 
or other disease not related to the gastro-intestinal tract were first studied 
in an attempt to determine a base level of concenti ation of B coh and B aei 0- 
genes in the stools It eaily became apparent that the r^anations from day 
to da)'^ are enormous, as shown during the control periods in the two cases 
presented in Chart i For instance, one patient on a regular diet showed a 
decline m the number of these organisms within a 48-hour period from 
nearly per gram of stool to 10^, a thousandfold difference In spite 

of this fact, It was thought that j^eihaps an even gieatei decrease might 
occur followung the administration of the “colon preparation” diet Tw'o cases 
were, therefoie, placed on this diet for seven days, wuthout apparent result 
(Chart i) In neither case did the stool count fall as low as it had in the 
course of daily variations wdiile on the regular hospital diet Although the 
results in these twm cases do not disprove eailier experimental work on animals 
and man^’ ^ they suggest that the effect of a low^ protein diet on the 
bacterial pattern of the stool must be uncertain within the limits of time 
a\ affable foi the pi epai ation of patients for surgery of the colon 
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Chart i — Counts of B coli and B aerogenes in stools of two patients on regular and 
‘ colon preparation” diets The curves are expressed ]ogarithniiCall> Note that during the 
week of ‘‘colon preparation” diet the stool counts did not fall as low as the> did on regular 
diet Note also that the sanations on both diets are extreme 


The much moie dramatic results of the admimstiation of sulliii}! sulfa- 
thiazole as previousl)'^ reported®’ led to a different approach Sixteen 
patients, ten of iihom had large bouel lesions and six of Avhom had none, 
were studied before and following the administration of succin)d sulfa- 
thiazole m the usual dosage In all cases there w’as a prompt drop w ithin 
SIX days in the number of B coh and B aei ogenes from a level in the order 
of millions or billions per gram of stool to less than lOO, and in some cases 
to zero, even when the undiluted stool ivas cultured The average time of 
reaching the level of lOo colonies or less was 4 8 days When the cases that 
received the clear liquid and sugar diet were compared wuth those that 
received adequate protein, no significant difference in the rate or completeness 
of disappearance of the organisms occurred (Chart 2) The patients w’lth 
protein m the diet actually present a cun’e of more rapid decline than those 
without, if this relatively slight difference can be explained, the reason may 

*The succinj'l sulfathiazole employed in the earlier portion of this study w'as 
fuinished b}’ courtesy of Sharp and Dohme 
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Chart s — ^A^crage counts of B coh and B acioginis in stools of 
se\enteen patients receiving siiccinvl sulfathi izole Five of these patients 
were on "colon preparation" diet and twelve on regular or low residue diet 
containing adequate protein One case received the drug for onh three davs 
and IS, therefore, not included in the results of complete treatment recorded 
sixteen cases in the text Note that there is no significant difference between 
patients receiving dtflcring diets 

he in the fact that most of the patients on the Ion piotein diet had laige 
bowel lesions, usualty ulcerated 

In 15 cases the blood concentiation of the drug was studied ereiy two 
or three days In five cases, only a trace of succinyl sulfathiazole u as present 
in the blood In only one case dvd the blood level ever use above 3 mg per 
loo cc In that instance the concentration on one day was 5 9 
100 cc , falling to 2 mg on the following day in spite of continued adminis- 
tration of the drug 

The total amount of succinyl sulfathiazole excreted m the urine was 
followed dail}’’ in 17 patients The aveiage amount excreted was 54 per cent 
of the amount ingested The lowest amount w^as i 3 cent and the 
highest 1 1 I per cent 
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All patients receiving succinyl sulfathiazole both during the above 
experimental studies, and since, have been carefully watched for toxic 
manifestations as demonstrated m the blood picture, the urine, the temperature 
and pulse curve, the skin, and the ps3'’che The diug has been given to 
well over 45 individuals In this numbei the only unfavorable occurrence 

was a hemoirhagic skin eiuption which was seen in a patient who had ' 

previously leceived sulfathiazole The rash did not progress while continuing 
the administration and cleaied up piomjjtly when the drug was withheld 
Chmcal Cases — Succinyl sulfathiazole has been given to 36 patients in 
preparation for opeiations m which the large bow'el was divided or anastomosed 
at the primal y opeiation Se\eial cases of exploratory celiotomy, first-stage 
colostomy, 01 other piocedures not entailing possible contamination from the 
bowel lumen w'ere prepared foi operation by this method but are not included 
m the piesent summaiy Sixteen of the cases had a low residue diet wnth 

adequate protein , 20 were on clear liquids and sugai All had vitamin sup- 

plementation In 24 cases the operation w'as carried out by aseptic methods , 
12 cases had knowm peiitoneal contamination either from preexisting infection, 
accidental perforation of the bow'el, or open anastomosis 

Thiee of the 36 cases died in the hospital, a gross mortality of 8 3 pei cent 
In only one case, however, could the death be ascribed to failuie of succinyl 
sulfathiazole, the collected moitahty is, therefoie, 2 8 per cent One patient, 
age 58, died of thrombosis of the middle ceiebral artery on the tw’^elfth day 
after combined abdominopei meal resection of the rectum for Wrcmoma 
Postmortem examination levealed a cleanly healed wound and no peritonitis 
A second patient, a woman, age 44, suffering from postoperative fecal fistula 
was operated upon as a last resoit m an attempt to overcome rapidly pro- 
giessive malnutrition She was found to haA'e multiple fistulae of the terminal 
ileum, cecum, and ascending colon wnth marked chronic peritonitis presenting 
gianulation tissue A iight-sided one-stage resection w'as performed, wnth 
open anastomosis of the ileum to the tiansveise colon She died on the 
fouith day Postmoitem examination showed no acute peiitonitis The 
wound was healing cleanly Death was ascribed to malnutrition and terminal 
pneumonia The death that may be blamed on succinyl sulfathiazole occurred 
also in an unfavorable preoperative risk, a man, age 71, with carcinoma of the 
cecum involving the adheient jejunum and piesentmg marked lymph node 
metastases An aseptic ileocolostomy w'as peifoimed after iight-sided colec- 
tomy as well as an open end-to-end entero-entei ostomy of the jejunum 
following resection of the diseased segment This patient died on the 
eighth day Postmoitem levealed death to have lesulted from lobular pneu- 
monia with multiple small lung abscesses Although the abdominal wound 
was healing cleanly, there was a localized area of fibrmopurulent peritonitis 
It should be noted that all thiee of the deaths occurred in the group that 
had had an adequate protein diet Moie sti iking peihaps, is the obseiva- 
tion that 15 of the 16 patients w'ho had had this diet piesented no cMdente 
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of peritonitis except for the case already cited that had peritonitis before 
operation 

Of the 36 cases, 35 lived long enough to determine the nature of wound 
healing In these 35 cases only two abdominal wounds were infected In 
the entire group of 36 theie \\as no clinical evidence of acute local or general 
peritonitis and acute local peritonitis was found at postmortem in only the 
single case cited 

The average highest postoperative temperature in the 36 cases vas 
1008° F In the group with knowm contamination of the peritoneum the 
a^e^age highest temperature was loi 4° F , and in the group without known 
contamination 100 5' F The average postoperative hospital stay for the 
senes w'as 213 da}s This is somewhat greater than it should be, since 
seieral patients staied in the hospital for unrelated procedures, such as 
operation upon the prostate gland Foity-tw'o per cent of the patients were 
discharged within 14 dais following operation 

Discussion — These studies have confirmed Firor's and Poth’s reports 
on the characteristics and behavior of succinyl sulfathiazole The low absorp- 
tion rate is indicated hi the low' blood levels and the small proportion of the 
ingested drug excreted b} the kidney The infrequency of unfavorable reac- 
tions has also been demonsti ated Furthermore, the incidence of infected 
wounds and of e\ idence of peritonitis even following known fecal contamination 
IS satisfactorih small Finally, the dramatic diminution of B coh and B 
actogcncs in the stool following ingestion of the drug has been amply showm 

It is our opinion that the use of succinyl sultathiazole m large bowel surgery 
has permitted tw’o desirable improvements m methods In the first place, 
we believe that the effective reduction of susceptible organisms in the stool 
in the presence of a high protein diet makes permissible the employment of a 
balanced and palatable preoperative nutritional management The clinical 
e\ idence does not support this opinion directly, since the number of clinical 
cases prepared with adequate diets is too small to be significant If this 
conclusion is correct, then patients undergoing resections of the large bowel 
should, in the long run, be in better state to withstand operation and subse- 
quent stan^ation and should have a more favorable metabolic background 
for w'ound healing 

The second advance that the drug has probably made possible is the 
disappearance of stage-operations in this clinic Except for enterostomy or 
colostomy m the piesence of acute obstruction, an operation that has itself 
diminished in incidence through the use of suction decompression, there have 
been at the University of Virginia Hospital no stage-operations for carcinoma 
of the large bowel 111 nearly two years We do not hesitate to perform 
primary' anastomosis under permissible anatomic conditions at any level of 
the large bowel and have seen no disasters as a result The advantage of 
this change in technic is obvious The avoidance of temporary fecal fistu a, 
of the crushing of spurs, of hernia through the site of closed stu ae, o 
repeated anesthetic hazards and of dela} between stages foi spieac o ma ig 
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nancy, make a one-stage method a boon to both patient and surgeon The 
saving of cost and of hospital bed space is an additional accomplishment 

That these two attainments are due to succmyl sulfathiazole must be 
recorded as an opinion only It is necessar}- to point out that the use of other 
sulfa compounds, both geneially and within the peritoneum, may play a part 
in the results We have not attempted to isolate the influence of other 
sulfa therapy from the influence of succin\l sulfathiazole, partly because the 
cases are so few, and parti}'’ because the lecords unfortunately are not suf- 
ficiently complete In most of our 36 cases sulfanilamide was implanted 
over peritoneal suture lines and in the abdominal wall Without succmyl 
sulfathiazole, how'ever, w'e w'ould never have dared to do the things that w'e 
now successfully carry out 

In addition, it must he pointed out that except for the improvements in 
technic mentioned, w'e do not believe that succmyl sulfathiazole should be 
used to replace oldei and ti led methods of preparation of the patient for large 
bow'el surger} It does nut (jbviate caieful selection of patient, anesthetic 
and procedure It doe^ not obviate a period of five days to a w'eek of 
preoperative hospital caie w’lth adequate measures for the relief of dehy- 
dration, anemia, hypopioteinemia, obstruction, and the like It does not 
obviate the need foi cutting down the bulk of the stool by a low residue 
diet, and the immediate preoperative w'ashing of the bowel by enema It 
IS an adjuvant to all these things In our experience it has been a valuable 
adjuvant 


CONCLUSIONS 

1 Succmyl sulfathiazole is absorbed from the bowel and excreted in 
the urine in relatively small amounts The incidence of reactions is small 

2 Ingestion of the drug results m a diamatic reduction of B coll and B 
aerogenes in the stool in less than five days, in the absence or presence of 
ulcerative mucosal lesions 

3 This reduction occurs w'lthout 1 elation to the nature of the accompany- 
ing diet, 

4 In this Clinic the use of succmyl sulfathiazole has been associated w'lth 
two changes in method (a) The use of a preoperative low residue diet 
containing adequate protein , and (b) the avoidance under many circum- 
stances of stage-operations 
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THE TREATMENT OF BURNS COMPLICATED BY FRACTURES 

OF THE EXTREMITIES* 

Major Harry J Warthen, Jr , M C , A U S 
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"J HE E\iLNSi\L usi. of gdsoline in modem wartaie has gieatly increased 
the incidence of burns Flying and tank personnel aie especially liable to 
this injury and the use of oil in the Nav}' subjects the sailor to the same hazard 
When a burned patient also receives a fracture, the treatment of both 
conditions becomes more difficult A revievi of the medical literature since 
the onset of World War II fails to show any reference to the treatment 
of these associated injuries 

In an effort to gather data on this subject a questionnaire was sent to 
a numbei of Army An Fields The replies indicated that while this 
combination of injuries was not uncommon the majority of these accidents 
lesulted in death before medical aid could be given A total of 12 patients 
who were successfully treated was leported Despite the limited number of 
cases, it was felt that these, plus the helpful suggestions received from 
many sources could serve as the basis foi a brief study of this condition 

This discussion will be divided into two parts The first will deal with 
the patient who has received a burn and a fracture which do not involve 
the same anatomic legion This will permit a resume of our present 
treatment of burns The question as to which condition should be treated 
first will depend upon the nature and extent of the individual injuries 
Foi Innately this rarely wull be a problem, for the initial general treatment 
is the same for both conditions 

Shock must be prevented or treated immediately This is best accom- 
plished by plasma in appropriate amounts Pam is controlled by 16 01 32 
milligrams of morphine Chemotherapy, which is begun immediately, is 
indicated in both bums and compound fractures 

The local treatment of the fracture and the bum can be carried out 
simultaneously A sterile dressing should be applied to exposed burned 
areas prior to moving the patient, and a similar , dressing should be placed 
over the Avound after inseiting sulfanilamide crystals when a compound 
fracture is present Fractures should be properly splinted before the patient 
IS moved Burned clothing should not be removed until the patient has 
reached a station which will permit the entire burn to be dressed under 
sterile conditions 

Foi the sake of clarity the recommended tieatment for burns will be 
outlined fiist The amount of plasma needed will depend upon the loss of 
fluid from the burned area plus the amount necessary to offset the asso- 
ciated secondaiy shock The loss incident to the burn may be approxi- 

* Read before the Southern Surgical Association, December 7-g, 1943, New 
Orleans, La 
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mated b} following Beikow’s' method ut estimating the extent ot the 
burned aiea, and giving 50 cc of plasma loi each one per cent of body 
area involved Tins would mean that a bum of ten per cent of the body 
surface would leqinie 500 cc of plasma This method makes no allowance 
tor fluid loss into imbuined bod> aieas as a lesult of shock, and additional 
plasma would be needed to oflset this \ liematocnt deteimination, on 
the other hand, would gi\c an oveiall deteimination ol the plasma needs, 
and b} iollowing Hat kin's’ lule 100 cc oi plasma would be given toi each 
point that the liematocnt exceeded 45 

Upon ainval at the hospital the patient should be taken to the operating 
room Ecerc stenle piecaution should he followed that is obsened m 
the course of a suigical opeiation The sin^eon should sciub for ten minutes 
befoie donning sterile gloies. and all participants including the patient, 
should be piopcilc masked and gowned 

The local tieatmcnt will \ai\ chieflx with legaid to the extent of the 
debridenient The tendency lecenth has hem to do i minimal ckbiuUmtht 
consistent with remoca! of dcvitali/c<! ipidermis and all adheicm and 
adjacent potentialh contaminated tissue I he cncunistames undci which tin 
burn was recened and the subscqueih mposme to mlf'oon wii’ enter tiito 
this decision Cleansing with cotton swnbs inoi'-iencd uith neutral soaji 
and flushing with laige amounts oi sunik watci 01 noimil saline viill 
suffice in most cases Bumed fiagments oi shm and adhficiit foreign inateiial 
can be reinoced without anesthesia 1 he nauosi- nidiued b\ the morphine 
should suffice The excision ot cliai ud tissm \ill depend upon the aiea 
imohed the general condition ol the pitient and the need foi a gf’neial 
anesthetic to coirect associated fractmts Immediate skin giafting aftei 
excision has been adcocated, but this >hoii](l be confined to patunts in 
excellent condition, with limited bin ns \ Imnstei dose of tetanus toxoid 
should be gnen to all third degree burn-, and to bums ot an) degree that 
involve the region about the buttocks 

When the entue area has beer cleansed 11 is lucered b) steiiie petroUtuin 
and a layer of fine-mesh gauze is applied This is follovced by several thick- 
nesses of sterile wide-mesh gauze diessing which, m turn, is reinforced d) 
a thick, evenly applied la}ei of machinist waste which should extend well 
beyond the maigins of the hum Compression is obtained by a snug elastic 
bandage wdiich should be earned fiom the distal end of the extremity well 
beyond the upper limit of the burn Boric acid ointment may he substituted 

for petrolatum should the latter not be available 

This method may have to be modified fiec[uently in bums of the face 
and hands, a common site of injury 111 military personnel Occlusive ress 
mgs about the eyes, nose, and mouth aie rarely practicable or tie) ecome 
soiled quickly and act as a septic poultice Infection m acia urns is 
especially undesnable, foi not only is grafting delaj^ed but the scars that 
follow infected burns aie dense and lead to disfigumig coiitractuies er 
the initial cleansing, facial bums should be covered with bone acid ointment 
or stenle saline compresses Evans and Hoover’^ have obtained excellent 
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lesults in this type of burn with 6 per cent sulfanilamide ointment m a fatt} 
base Careful and individual nursing is essential in these burns The role 
of the nurse as a morale builder is nowhere better exemplified than in burns 
of the face 

Compression dressings aie difficult to apply to burns about the hands 
A debridement followed by saline compresses or soaks in an arm tub is 
frequently the best treatment Active motion should be begun early 
Flexion deformities should be corrected by application of a banjo splint 
with elastic traction attached to the finger nails The majority of severe 
burns will require skin grafting, and this must be undertaken as early 
as possible to prevent contractures Each case must be individualized and 
every step must be carried out under rigid aseptic technic It is only by 
attention to innumeiable details that a badly burned hand can be salvaged 
and an aviator returned to active duty 

The general treatment of a burned patient is equally important during 
the first few days Blood pressure and hematocrit readings must be taken 
at frequent and legulai intervals during the first 24 or 48 hours A falling 
blood piessuie or rising hematocrit should be combatted by an appropriate 
amount of plasma 

Sulfadiazine should be used prophylacticall}’^ in all extensive burns An 
initial dose of four grams should be given One gram should be given every 
four houis if the urinaiy output is m excess of 1500 cc daily The blood 
sulfa level must be determined daily duiing the acute phase of the burn 
Fluids should be foiced and the intake and output carefully recorded A 
low intake or vomiting will require intravenous fluids Determinations of 
the blood chemistry, especially the nitrogen and chloride values should 
be made daily for the first week An increase in the nonprotein nitrogen 
will necessitate intravenous dextrose injections, and chloride depletion should 
be corrected by normal or hypertonic saline The red cell count and hemo- 
globin should be checked every two days during the acute stage of the burn 
and at least once a week thereafter Fiequent whole blood transfusions, and 
a diet high m vitamins, especially C, Bj, Bo and D, will overcome the anemia 
and promote epithehzation 

The dressing should not be disturbed for ten days or two weeks unless 
infection is suspected After removal of the contaminated outer wrappings 
the dressing should be soaked 01 moistened with saline for several hours 
to permit its removal without pain or damage to underljung granulations and 
epithelium Sterile piecautions must be observed The condition of the 
wound will determine the subsequent treatment In clean wounds with 
early granulations, a second application of petrolatum or boric acid ointment 
followed by a pressure dressing may be all that is necessary This may 
remain for ten days or two weeks if the local and general condition of the 
patient remains satisfactory If uncei tainty exists, the burn should be dressed 
every two 01 three days In the presence of infection, or if the area appears 
unhealthy, saline compresses or soaks should be substituted Maceration 
of the skin responds to exposure to air for one or two hours daily Scarlet 
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led ointment, by its stimulating and hydioscopic qualities, will often cause 
rapid epithelization when applied to a sluggish wound with scatteied islands 
of epithelium aiising fiom hair follicles This ointment, if used spatingly, 
is also useful in toughening new and delicate skin 

The impoitance of earl}'' skin giafting in third degree burns is now 
generall} appieciated This can usually be undei taken by the fouith or 
fifth week A clean gianulatmg suiface and the geneial condition of the 
patient aie the detei mining factois If the hemoglobin is below' 75 pei cent, 
whole blood tiansfusions should be given Burns about the hands, face, and 
the flexoi sui faces of joints should be given fiist consideration Giafting 
of extensoi sui faces and the tumk can w'ait until the above aieas are covered 
Exposed areas and flexoi sui faces aie best piotected by thick split-grafts 
remored by the Padgett dermatome These should measure about 0012 
inch in thickness The giafts aie sutured in place and a pressure dressing 
should be applied A light plastei splint should be incorporated in diessmgs 
about joints The small deep giaft of Davis is an excellent general utility 
giaft in bums of the trunk 01 extensoi sui faces These grafts are economical 
and suivne well in infected ateas Small deep grafts should not be used 
about the face 01 hands foi cosmetic leasons, and theie is a greater likelihood 
of late contiactures following their use 

The tieatment of a simple fiactuie which does not undei he a burned aiea 
will differ but little fiom the treatment of a fiactuie unassociated with a burn 
In general, an immediate i eduction followed b} a plastei encasement is most 
satisfactor}' This will peimit the patient to be turned freelj' m caring 
the burn and avoids the danger of pulmonary complications or pressure sores 
from prolonged immobilization w'lth traction Some form of skeletal bxation 
in fracture of the femui is indicated m oidei to avoid a spica encascmtnt 
and to permit read} handling of tlie patient Shaar^ has used external skc-leta’ 
fixation by means of the Stadei splint wath excellent lesults in several caries 
of fractures associated with bums External fixation by the Stadei, Roger 
Anderson or Ha} nes method w ould appear to be the ideal treatment in ca^es 
unsuited for simple reduction and plaster encasement 

A theoretic and doubtless piactical advantage m an occasional extensne 
burn IS the availability of the fractuied thigh as a possible donor site, if 
unencumbered by plaster 01 ti action apparatus The “hanging cast’ method 
of treatment has proved useful in fractures of the humeius The simplest 
method of fixation should be used m any fracture, for the mental hazard 
inherent m all burns wmuld be accentuated by painful and awkward equipment 
The treatment of a compound fracture does not differ from that follow'ed 
m a patient without a burn 

A general anesthetic wall usually be necessary in the reduction of fractures 
associated wath burns Sodium pentothal is especially useful in burns about 

This brings us to the treatment of fractures complicated by burns of the 
same part, m other words, burns of an arm or leg associated with a fracture 
of that limb These injuries are more difficult to treat than those that have 
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just been discussed Antenoi and postenoi plaster splints oi a circular 
plaster encasement of the involved part proved satisfactory in several 
cases reported A number of those who answered the questionnaire took 
occasion to point out the potential value in these injuries of a close fitting 
plaster of pans encasement, as advocated recently by Levenson and Lund,'* 
foi the treatment of burns uncomplicated by fractures These authors 
treated 22 burned patients by the plastei method with satisfactory results 
The burns involved the arms and hands in 28 instances and the legs in foui 
cases The method in brief is as follows A lajei of petrolatum gauze is 
carefully applied to the entne aiea This is covered by four layers of sterile 
open-mesh gauze Thin anterior and postenoi plaster slabs are molded to 
the part and a few lasers of rolled plastei completely encase the extremity 
from its distal end to several inches above the upper limit of the burn The 
encasement is changed every 14 days until the burn is healed or the area 
IS ready for grafting The following adiantages aie claimed by J^evenson and 
Lund The early application of tlie encasement prevents swelling of the part 
and loss of plasma from the burned suiface. capillarj' flow is increased with 
stimulation of the healing processes, the possibility of secondary infection 
IS obviated, the method requires a tniniinum of material, it is comfortable 
to the patient and after caie is greatly simplified 

This method holds great promise foi the treatment of bums of the hands 
forearm and legs complicated by fractures of the undei lying bones The 
burned aiea should be cleansed in the recommended manner before the 
fracture is reduced The position should be checked roentgenological!}, 
wnth especial care not to jeopardize the steiile technic A good reduction is 
essential for the success of this method This tieatment could be followed 
also m compound fractures by combining with it the Orr method, which is 
based on the same principle of w'ound treatment It w ould be w ise how e\ er 
to modify the method in one respect until sufficient experience is obtained 
to prove or disprove tbe need foi this safeguaid Despite the admonition 
of Levenson and Lund that the plaster must be closed at the lower end of 
the extremity, it would be far safei m these combined injuries with a deep 
as well as a supeificial source of sw'ellmg, to leave a small opening at the 
distal end of the encasement to peimit inspection of the circulation An 
opening no larger than the cross-section of the fingers w'ould hardl} upset 
the fluid balance established by the remainder of the plaster encasement and 
it would determine wdiether the circulation was adequate 

The amount of dressing applied to the part depends upon the time that 
elapsed betw^een the injury and the application of the encasement The greatei 
the inten^al the more abundant should be the dressing The accuracy of the 
reduction of the fracture also determines the degree of subsequent swelling 
and this has to be considered in dressing and encasing tbe part 

This method lends itself well to the treatment of fractures of the leg 
and forearm Fractures of the humerus and femur would require a difterent 
type of handling In fractures of the humerus a compression dressing is 
applied to the entire hand, forearm and arm w'hile reduction is accomplished 
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by the constant ti action obtained fiom a supei imposed ‘hanging cast’ 
Skeletal traction is, of necessity, the method of choice m the tieatment of 
fractures of the shaft of the femui complicated b^ ovei lying bums In most 
cases an unburned ai ea about the leg oi ankle u ill pei mit the insertion of 
skeletal traction through noimal tissue An occasional extensive buiii will 
be encountered uhich will entail the passage of a pm or wiie through a 
burned area The likelihood of deep infection will be minimized by an 
mtensne piehmmau debridement at the site of inseition of the skeletal 
traction The recommended compiession diessmg can then be applied to 
the burn Thiee patients in this senes with bums of the thigh and fractuies 
of the underl3ing femui weie tieated successfully by skeletal ti action In 
one case it was necessaiy to nisei t a wme thiough burned tissue Infection 
did not de\elop In a fouith patient with a fiactuie of the femui and an 
o\erlying burn, traction w'as' omitted and a maiked shoitenmg resulted 
The general principles go\eming the pievention of infection m wmunds 
and burns, outlined lecenth bv a committee of the National Reseaich 
Council^ IS of especial ralue m handling complicated w'ounds of this type 
These measuies include the segregation of burned patients, a uniform time 
and method of diessmg the bums a loutine foi steiilization of ward equip- 
ment and suggestions as to the application and lemoval of plastei encasements 
In closing. I should state that I lealize the conclusions outlined in this 
paper are based upon relativel) few cases and that then value is limited 
to a corresponding extent Theie is a need. howe\ei. foi moie information 
on this difficult subject and if this piesentation stimulates discussion its 
preparation will be justified 

The author washes to express his appieciation to the followang medical officers 
for aid in the preparation of this article Lt Col Alfred R Shands, Ji , Orlando, Fla , 
Lt Col I R Trimble, A P O 927 , Lt Col Harold H Hamilton, Westovei Field, Mass , 
Major Paul N Mutschmann, Biggs Field, Tex , Major John E McDonald, SAACC, 
San Antonio, Tex , Major Bernard B Larsen, Truax Field, Wis , Major Charles K 
Burbacher, Morrison Field, Fla , Major Paul G Morrissey, Iilaxw^el' Field Ala ^lajor 
John A ^lartin, Randolph Field Tex , Major Fostei L McMillan, Low'r> Field, 
Major H J Veatch, Homestead AAF, Fla , Capt Thomas B Kellei, Salt I aU 
City A A B , Utah, Capt C D Brown, Peterson, AAF, Capt I ouis C Olkei, DougL. 
\kF, Ariz , Capt Ralph F Spencer, Mitchcl Field, N Y , Lt Geiald T Cetrnl i 
Rosecrans Field, Mo 
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Discussion— Dr Paui B Magnuson, Chicago, 111 I feel that Doctoi Warthens 
paper is so important that it should not be allowed to pass w'lthout isciission ° 
terrifically complicated conditions he mentioned If theie is any pace m su „ j . 
one needs all the ingenuity he can muster, it is m these fractures comp ica 
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Doctor Warthen spoke of putting wire through a burn, and it occurs to me that the 
point of insertion of the wire is veiy important Ordinarily, in the femur, we put it in» 
from the outside to the inside, which is the handiest method However, m a case of 
this kind a little maneuvering might be in order, to start it on a clean surface , reversing 
the usual process and putting it through at a point where the skin can be prepared, and 
then bringing it out through the wound surface would reduce the hazard of infection 
materially On these little details often depends the success of treatment in such com- 
plicated injuries, and the ultimate result is largely dependent on the ingenuity of the 
surgeon at the time the wound is originally or secondarily treated 

Dr J M T Finney, Baltimore, Md I have very little personal knowledge of the 
subject of Doctor Warthcn’s paper, but recently I have had occasion to talk to Captain 
Owsley of the Medical Corps of the Navy, who was successively surgeon on two large 
aircraft carriers m the South Pacific, one of which is no more During that time they 
had a considerable number of compound fractures complicated by extensive burns I 
have never served on a carrier, so I do not know much about it He says their equip- 
ment IS limited, and their knowledge of hoAV to treat these cases was also limited at 
that time Because of this, they tried to start with treating the fracture until they 
could get to a hospital, which was sometimes a period of several weeks The standard 
procedure was to clean the surface of the burn, which usually involved the leg or arm 
with the compound fracture, apply liquid petroleum or vaselined gauze, then put on a 
tight plaster encasement and leave it Much to his surprise, when the encasement was 
removed thej"^ found that the burns had healed, or were healing satisfactorily As a 
result of this experience, under his direction at the present time this is the method of 
choice in cases of burns plus fractures He said it is surprising even in third degree 
burns, from the standpoint of comfort of the patient, rapidity of healing, and satisfaction 
of the method of treatment 

Dr Alton Ochsnfr, New Orleans, La There is a recent contribution which you 
may not be familiar with because it appeared in the Public Health Reports Rosenthal 
developed a technic for burning mice, which produced death m approximately 95 per cent 
of the cases By the administration ot mouth serum and albumen he was able to prolong 
the life of the mice somewhat, but by the administration of sodium chloride mtraperi- 
toneally 90 per cent of the mice could be saved 

Fox introduced this form of therapy in a group of patients at the Harlem Hos- 
pital In approximately 50 severely burned patients receiving large quantities of 
sodium lactate solution by mouth, because it was impossible for the patients to drink 
much sodium chloride, very good results were obtained Of the group, only one patient 
had plasma and this was a severely burned patient who received but one unit of plasma 

Rosenthal was able to show by means of radio-active sodium that the sodium m 
burned animals became fixed m the tissues, particularly m the normal and burned skin, 
in the muscle, and m the bone Both in the humans and m the animals there was no 
excretion of sodium until about the thirteenth or fourteenth day Rosenthal is of the 
opinion that the beneficial effect obtained by the administration of plasma in burns is 
due to the sodium content of the plasma 

Major H J Warthen, Jr, Richmond, Va (closing) This paper should really 
have been prepared by a naval surgeon, rather than by a doctor m the Air Force The 
cases that occur in the Navy are more likely to survive than those that occur in air- 
plane accidents Judging by the replies to the questionnaire I sent out, for every case 
reported that lived, five or six cases died immediately or withi 1 a few hours after 
the accident 

I was pleased to hear Doctor Finney’s account of Captain Owsley’s experience, 
because, fortunately, it coincides witli our conclusions based on the limited number of 
cases we have had I would leave a small opening at the end of the plaster when a 
plaster encasement is used for treatment of combined burns and fractures 

Doctor Magnuson mentioned that most of these pins can be placed through an un- 
burned area I think this is true There should be some area from the knee downward 
that IS umnvolved, particularly the ankle In one patient m our series it was impossible 
to find a single unburned area m the ankle or leg that would permit passage of a pm, 
and in that case the surgeon cleaned up the area, passed the pm through the burn and no 
ill results occurred 
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The experience of years regaidmg the toxicity of isotonic sodium 
chloride solution has been foi gotten Trout and Evans urged caution in 
the use of isotonic saline solution over thirty years ago The clinical experi- 
ments that Tiout reported, although few in number, enabled him to draw 
conclusions that hold the essence of the whole pioblem It seems appro- 
priate then that Tiout should be quoted (i) “Even we surgeons know of the 
wonderful improiement m some patients with nephritis when placed on a 
salt-free diet, and all of us realize there is a transient renal iriitation or 
possibl}'' a nephritis following the majoiity of anesthetics and infections 
In seven cases in our series the following coincidence has been observed, a 
transient albuminuria remained m every specimen for two days aftei an 
anesthetic vhen using salt solution per rectum Water was then sub- 
stituted, and at the end of 24 houis the albumin had disappeared At this 
time a return uas made to salt solution, with the appearance of albumin 
and a few hyalin casts in fiom six to 24 hours Patients weie then placed 
on a limited salt diet, and the urine in every case promptly returned to 
normal and remained so until discharged from the hospital In none of 
these cases was there any edema (2) In this entiie series, in both the 
salt and water cases, there have only been 12 1 who complained of being 
thirsty, and of this number 112 of them were salt cases There were 27, 
or over one-fourth of these cases, who complained of tasting salt when 
they had absolutely no wa> of knowing that they veie being given saline 
by rectum, and the solution being prepaied so as to be 06 to 09 per cent 
sodium chloride Furthermore, the water cases have taken one-third 
more fluid by rectum than the salt cases, and the lattei have requiied nearl} 
twice as much water by mouth to relieve thiist (3) It is true sodium 
chloride is the least toxic of the group of similar metal chloiides, but 
even at that it is a poison to all people when given in large doses, and 
occasionally very toxic in small doses to a ceitain class of cases, and ve 
believe this peculiarity is apt to be present in patients vhose lesistiiig 
powers are lowered by operations and infections ” 

The purpose of this discussion is to retract the so-called clinical rule that 
was proposed in 1938, and to bring to your attention Trout’s and Ei^ans’ 
conclusions It is generally true that the body of a normal person is capable 

Supported by The Rackham No 8 Research Fund 
Read befoie the Southern Surgical Association Decembei 7-0, 1941 New Oilcai)‘< La 
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of handling relatively large amounts of isotonic saline solutions without 
showing signs that Avould indicate that a significant derangement m the 
regulation of body functions had occurred Howevei, there are many in- 
dividuals who are incapable of tolerating relatively small excesses of salt 
solution, diiung the wnnediate postoperative period The type of illness 
that may follow^ the administration of saline or Ringer’s solution varies 
There are three predominant and fairly distinctive symptom and sign com- 
plexes The cases that aie presented illustrate these arbitrary complexes 
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Case I lepresents the most insidious and, in our experience, the most 
common form of “salt intolerance ” The symptoms and signs are primanl} 
referable to the central nervous and digestive systems They are weakness, 
disoiientation, anoiexia, nausea, vomiting, distention and an increasing depth 
of respiration The rate of urine excietion decreases slowdy, the N P N 
of the blood increases, the carbon dioxide combining pow^ei falls, and the 
plasma chloride level tends to lemain constant although a large amount of 
salt may be administered in an attempt to raise it should it be below 
normal Recoveiy is slow Paiadoxically, as the person improves the 
plasma chloride level, if it is low', rises without the administration of the 
chloride ion 

Case I — W C , male, age 73 w as opei atecl upon undei a spinal anesthetic that 
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had to he bupiiIciiRiited with tthei \ icscttion of a iicoiilasni of tlic ascending 
colon and an ikoti ans\ ti sc tolostoniv wcic pufoimcd On the fiist postopei ative 
da\. ohgina was incscnt Dining tlic fiist five jiostopci ativc dajs a positive fluid 
balance of inc litcis was ainasstd ^^'lth it the clinical signs of acidosis developed 
and a chemical anahsis ol blood on the fourth postopei ative day substantiated the 
clinical opinion The plasma cliioiide leicl w’as found to be low’, the apparent deficiency 
ot chloride was thought to be due to an excessive loss through gastric drainage and 
transudation into the small gut As a consequence, upon the basis of the “clinical 
rule,'* 4000 cc of saline weic gnen intraccnoiislv in addition to iqoo cc of 5 pei cent 
glucose His condition deteriorated lapidlj the distention inn eased in spite of massive 
gastric drainage edema appealed he became completely clisoiiented, and his urinary 
excretion decreased Howcier, the plasma chloride Iccel lemained stationary instead 
of rising to about 560 mg pci cent as had been anticipated Tlie next morning 2000 cc of 
saline and 1000 cc of glucose solutions wcie gnen and bv evening be had excreted 
onK 225 cc of urine (12-hour iier'od) His condition wts precarious, lespiration 
was noise and difficult, the edema had mei eased and evano'is had appeared It w'as 
realized then that the init al low’ chloride content of his plasma lepresented an attempt 
to compensate foi an acidosis which hkeU hael both an inoiganic (urinarj suppiession) 
and a respiratore eomponent (distention and emnhysema) 

Three liters of 10 pei cent glucose, n.creupoini and epinci>hiin in oil were gnen 
to him In the next 12 houis 1350 ec ol uiine wore excreted The COa combining 
pow’er rose the N P N began to fall and icspirations became dry and easier On 
the sixth postopei atne da} the intcin, from habit, ordered saline, and 900 cc had 
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been given before the error was discovered The patient’s recover}"^ was gradual and 
was associated with a negative fluid balance for seven days (Chart I) 

'Cases 2 and 3 — Cases 2 and 3 (consult Illustrations II and III) show that the 
early symptoms and signs that accompany a relatively small, acute chloride excess 
are not accompanied by, or due to, any gross changes in acid base equilibrium, plasma 
chloride, or N P N This observation substantiates the conclusions of Sippel and 
of Evans, in that it makes it appear that the toxic symptoms may be attributable to 
the excess of the chloride ion in saline solution * These three cases and many others 
have convinced us that the use of the “clinical rule” for chloride replacement is dangerous, 
especially when employed without a sound knowledge of biochemistry and physiology, 
and that it should not be employed 

Chart IV 
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Case 4 — A B , male, age 58, underwent a right upper lobe lobectomy Ether 

vapor was used as the anesthetic agent The general features of his illness, a 

fulminating oliguria that was associated with a rapid physical deterioration, are similar 
to those of the case reported b}' Sippel 111 1910 The usual immediate temporary 
postoperative oliguria is apparent (Chart IV) During the forenoon of the third post- 
operative day he was found to be distended, he began voniiting, and he passed a large 

liquid stool The urinary rate of flow began to fall after the diuresis of the second 
postoperative day and by the fourth day only 135 cc of urine were excreted in the 
preceding 24 hours He became irrational, and in spite of the administration of 5,000 
cc of intravenous fluids (2500 saline) during that daj, he excreted onh no cc of 
urine in 12 hours His condition liad become precarious (Chart IV) One thousand 
cubic centimeters of M/6 1 sodium lactate were given t During the next 12 hours i 150 

The chloride ion concentration 111 isotonic saline is greater in relation to the 
sodium ion than it is m plasma 

t Unpublished work indicates that the oliguria accompanying “salt intolerance” is 
best relieved by the administration of sodium that is not 111 tombmation with chlorine 
01 the anions of othei strong acids 
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cc of urine were excreted and thereafter his improvement was rapid This man had had 
frequent examinations of urine made preoperatively and no red blood cells, casts, or 
albumin had been found 

The fifth case (Chart V) demonstrates an extreme accumulation of fluid 
m serous cavities as a result of a relatively prolonged, though a slightly ex- 
cessive, admmistiation of sodium chloiide 

Case 5 — G B , female, age 40, underwent a subtotal hj^sterectomy under ether 
anesthesia. She was given daily 1000 cc of isotonic salt solution in addition to 2000 
to 2500 cc of 5 per cent glucose On the fourth postoperative dav she became 

Chart V 
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distended, on the fifth day she began to vomit, on the sixth day gastric suction was 
begun and the parenteral fluids were stepped up to 2000 cc of saline and 2000 cc 
of 5 per cent glucose pe} diem 

Her distention increased rapidly in spite of profuse .gastric drainage, by the 
evening of the tenth postoperative day she was practically in cxhcmis The distention 
was so great that the respiratory excursions were practically imperceptible She was 
deeply cyanotic m spite of the fact that her hemoglobin was less than 60 per cent 
of normal Her pulse was small, late, and thready, and her apex beat was \er> weak 
A generalized one plus edema was present During the ninth and tenth postoperatn e 
days repeated attempts had been made to pass a Miller-Abbott tube but they were 
not successful Because death from respiratory embarrassment was almost certain 
within a matter of hours unless the distention could be reduced, it was decided that 
a gastrotomy should be performed and an attempt made to pass the tube directh 
through the pylorus Upon entering the abdominal cavity a massive ascites was 
encountered, four liters of fluid were collected and another liter was estimated 
to have been lost 

The sodium and chlonde ion concenti ation in this fluid was the same as it was in hti 
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plasma The protein content was 2 79 Gm per cent with an A/G ratio of i 71 Her stomach 
wall was approximately 2 cm thick, her liver was enlarged and so soft that it felt 
like a hollow viscus The small intestine was distended with fluid and only a small 
amount of gas was seen m it There was no gross edema of the small intestine Her 
omentum was a thick, amorphous, opalescent mass After the greater pait of the ascitic 
fluid was removed, the wound was closed By the time she was placed in bed respira- 
tions weie normal, her pulse rate had fallen, blood pressure had risen from 60/20 to 
100/70, and consciousness had returned No more “plij siologic” saline was given 
to her and she recovered 

Cases I, 2, 3, and 4 diffet fiom Case 5 in that the bloods of the former 
contained normal amounts of hemoglobin and plasma proteins and no physical 
renal complications were introduced when they weie operated upon Case 5 
suffered from a microcytic hypochromic anemia and hypopi oteinemia (Hb 46 
per cent and p p 4 26 Gm per cent) at the time she had been operated upon* 
and on the sixteenth postoperative da3' her 1 ight ureter was found to have been 
obstructed at the level of the pelvic flooi This case demonstrates clearly the 
‘Svashing out” effect of salt solution upon the serum proteins and the in- 
creased tendency for salt retention in hypoprotememic states, facts w Inch have 
been brought previously to oui attention by Blalock 

Cases I, 4. and 5 and nine others came to our attention during a thiee- 
month period dining 1942! Since that time no saline 01 Ringei’s solutions 
have been given during the operative and immediate postopeiative (48-hour) 
periods unless losses of extracellulai fluid occurred (diarrhea, sw'eating 
fistulous drainage, etc ) Extracellular fluid losses are now being replaced 
according to the volume for volume rule by o 5 per cent NaCl solution to 
wdiich 50 Gm of dextrose per liter has been added The water needs of the 
patients are met entiiely wnth plain glucose solution The practice of giving 
5 Gm of salt daily “for maintenance ' has been discontinued because the salt 
conserving capacity of the kidneys is practically perfect 

The clinical rule (see footnote page 535) for correcting extracellulai fluid 
deficiencies has been found to be highly inaccurate and dangerous Its formu- 
lation and use 111 the University of Michigan Hospital w^as based upon the 
assumptions that the chloride level of the plasma varied directly with the extra- 
c alar fluid volume from a noimal of 560 mg pei cent and that the plasma 
lorides maintained a fixed relationship wnth the sodium ion Both supposi- 
I s had been proven to be false, especially during illness, at the time the 
lula w^as proposed It has been knowm for many years that the chloride 
'el of the plasma could vary without a significant change in the hydration of 
e body An increase of blood anions, othei than chloride (bicaibonate 
^■hosphate, citrates, acetone bodies, and lactate) is associated with a compensa- 
tory fall 111 chloride and need not be associated with any significant change 
of E C F 

In addition, a non-compensatory decrease of the plasma chlorides sig- 
nifies that a dilution of plasma (E C F ) electrolytes has taken place The 

* Repeated unsuccessful attempts had been made to give her blood preoperativelj' 
t Cases 2 and 3 were induced during an investigation of the problem 
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rate and extent of the dilution hab no fixed relationship with the state of 
hydration, especially in diflferent individuals Therefore, the plasma chloride 
le\el alone cannot serve as a sufficiently accurate base for the construction 
of a universal hydration formula The failure of the formula and its dangers 
are well illustrated in Cases i and 4 Eailiei obseivations regarding the 
efficac} of the formula w'ere made by Pow^eis, et a! 

At present, the restoiation of exti acellular fluid deficiencies is not being 
made piimanly upon the basis of variations from normal of 10ns or molecules 
m blood (Cl, CO^ combining power, plasma proteins, Hb . etc ) but upon 
the basis of the clinical status and physiologic response of the individual to 
test doses of parenteral fluids 

Examples ma}’’ serve to clarify this method 

Example 1 — A patient, age 60, enters the hospital with pyloric obstruction Ht 
lias been ^onlItlllg for three weeks He has lost 20 pounds He is not tliirstj, the 
specific gra\ ity of his urine is I 014, Ins temperature is normal, his pulse is 80 and 
full, he answers questions readilj and at lengtli, he complains of slight lassitude 
His plasma chlorides were 460 mg per cent and the COi combining pow'er was so \nis 
lier cent 

The lack of thirst and the low specific gravity ot his urine indicate that lie 
has been retaining enough watei to pretent dehydration His noimai 
tempeiature, normal mental 1 espouses, and normal pulse indicate that 
although his extracellular fluid volume ma> be below his ideal noimal the 
1 eduction has been fully compensated The low plasma chloride is not 
regarded as an indication for the immediate adnmnstiation of ran three 
liters of saline as would be given should the “chincal rule’ be eniploted 
Instead the low chloride let el is consideied to be compensatory to the “start a- 
'tion acidosis” (tveight loss of 20 pounds 111 three weeks), and only one litei 
of saline is given to him as a test dose If his plusiologic status does not 
change after receiting the saline he is considered to he compensated and on 
succeeding days the gastric aspirations are replaced b} equal tolumes or 05 
NaCl solution, m addition to glucose solution in sufficient amount to pietent 
thirst and maintain the specific gravitt of the urine below i 020 

Example 2 -K man, aged 60, sufleimg from pyloric obstruction enters the hospital 
after romitmg for three weeks His w'eight has decreased 30 pounds within that period 
He IS thiish, his temperature is 97° F, his pulse is 80 and soft, he answ-ers questions 
in monosyllables, he goes to sleep between questions, his respirations arc shallow awl 
slow The specific gravity of his urine is 1028, the plasma chlorides are 400 mg 
per cent, his CO2 combining power is 90 \ols per cent 

The thirst and high urine specific gravity indicate a need for free water 
The subnormal temperature, apathy, and soft pulse show ffiat a angerous 
reduction m extracellular fluid volume has occurre le a 

disregarded 
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MANAGEMENT 

The intravenous drip is set as follows 

1st bottle — lo per cent glucose, looo cc 
2nd “ — Ringer’s solution, lOOO cc 
3rd “ — 10 per cent glucose, 1000 cc 

If thiist remains or if the specific gravity of the urine is above i 020, the 
fourth bottle is glucose If not, it is Ringer’s solution, and the second bottle 
of Ringer’s is given very slowly (200 cc per hour) Should the patient’s 
pulse fill out, his mind become clearer and his temperature rise appreciably 
before the second liter of Ringer’s has been given, the injection is stopped 

Upon each succeeding daj"^ glucose is given first in amounts sufficient to 
allay thirst completely and to keep the specific gravity of urine at least 
in the I oio-i 020 range This is followed by one liter of Ringer’s solution 
daily (in excess of the volume-for- volume replacement of drainage by o 5 
per cent. Ringer’s) until the COo combining power and plasma chloride 
values have become constant If the plasma Cl and COo combining power 
reach plateaux before their arbitrary so-called normal values are reached, 
no attempt is made to change them further Considerable departure from 
normal in Cl and CO, combining power can be expected in starvation, 
emphysema, etc 

The type of saline solution administered also depends upon the clinical 
status of the patient In the preceding examples simple repair solutions 
(saline or Ringer’s solution) will satisfy requirements However, in a case 
such as follows, a buflrered solution is considered to be indicated 

Example — Patient age 70, weight 60 Kg, with p>Ioric obstruction and vomiting 
for three weeks, entered the hospital in semicoma Urine, cathetenzed — 20 cc , sp gr 
I 035, contained albumin, casts, and red blood cells Respiration was deep and labored, 
pulse weak and irregular, CO2 combining power 30 vols per cent, plasma chlorides, 200* 

In this case urinary suppression has resulted m a retention of acid radicles 
of sufficient degree to counteract the tendency of cliloride reduction to produce 
an alkalosis and instead a severe “uremic” acidosis is superimposed upon a 
reduction of total base from vomiting This man obviously is in great need 
for a rapid replacement of extracellular fluid, but in the face of the anuria, no 
solution should be guen ivlnch has a chloride content in relation to sodium 
that IS greater than is present m his plasma, or the acidosis may be increased 
beyond tolerable limits For that reason, normal saline and Ringer’s solution 
(chloride, 150 m eq a^s ioo m eq in plasma) are considered to be less 
adequate from a phj^siologic standpoint than Hartmann’s solution The plan 
of administration is as previously outlined 

SUMMART AND CONCLUSIONS 

1 Three clinical types of “salt intolerance” are described 

2 Because of the relatively high incidence of “salt intolerance” following 
a general anesthesia, it is felt that no isotomc saline solution or Ringer’s solu- 
tion should be given during tlie d.u of opeiation and during the subsequent 
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first two postoperative days The fluid requirement of the patient is met 
with glucose solution If a significant loss of extracellular fluid occurs during 
the above period, it is replaced nith o 5 per cent sodium chloride solution to 
which 50 Gm per liter of dextrose has been added Isotonic saline solution 
(o 9 per cent) or Ringer’s solution is used to replace extracellular fluid loss 
after the postoperative urinary suppression has disappeared, usually after 
the second postoperative day 

3 Great care must be used in administering isotonic saline and Ringer’s 
solution to patients who are hypopioteinemic, anemic, acidolic, or ohguiic 

4 It IS recommended that the correction of uncompensated extracellular 
fluid deficiency states be made upon the basis of the physiologic response to 
test doses of the appiopnate salt solution rather tlian upon the basis of the 
plasma chloride, the COo combining power, the N P N , the plasma protein, 
or the hemoglobin levels Three examples are given to illustrate the method 
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Discussion — ^Dr Robert L Rhodes, Augusta, Ga Doctor Coller referred to a 
paper published in 1913 by Doctor Trout, with whom I was associated at the time 
I had not thought of that for a long time I am reminded in these days of shortage 
of man power and woman power in hospitals of some thoughts brought out in that paper 
In igio we began a comparative study of rectal administration of salt solution and 
water, on alternate cases operated upon , there were 2000 consecutive cases, 1000 of each 
Out of the 1000 that had salt solution, approximately 125 or 150, 12 to IS per cent 
developed edema, and when the salt solution was shifted to water the edema subsided 
It is a verjf simple matter to give water by drip, not the Murphy drip, but the 
Lawson drip, described by him in May, 1909 The original dropper was a simple medicine 
dropper inserted into a test tube When first brought out the dropper was too slender, 
so that if not held perfectlj’’ erect the drop would span the gap between the two tubes 
and syphonage would result instead of drops The larger bulb effect was designed by 
me, and first made by Wocher of Cincinnati upon order for us This bulb avoided 
syphonage even when lying almost flat Later someone stuck a hole in the bulb with 
the thought of allowing gas to escape, but what it really does is allow suction of air 
to come into the bulb and be carried into the rectum between the drops of the solution 
and produce irritation of the rectum When this hole is sealed-off with adhesive tape 
and the dropper is regulated to 40 drops per minute, you have a foolproof mechanism 
At this rate the fluid is absorbed about as rapidly as it is introduced and any collection 
of gas in the rectum is easily expelled beside the small indwelling catheter 

As he published, the amount of water a patient would take is approximately one 
pint more than salt solution, without producing edema John B Murphy was the first 
to suggest rectal administration of fluid, but with a large tube which produced irritation 
Our studies show that a small catheter slipped into the bow^el for three or four inches 
and strapped to the buttocks would not irritate the sphincter muscle or rectum, could 
be left in position for da3s and, at 40 drops per minute, three quarts of w'ater, saline 
or glucose could be easily given in 24 hours Many medicines ma3'' be added to the 
solution and gnen in this wa3 


541 



COLLER, CAMPBELL, \L\UGHJlN, IOB, AND MOYER 

Dr Alfred Blalock, Baltimore, Md I admire a person who can find imperfections 
in his own work Doctor Coller, and his associates, have been correct in most of their 
teachings on the treatment of dehjdration and I am delighted that it is they rather 
than others who find that the quantity of salt solution which they have recommended under 
some circumstances has been excessive 

I am particularly interested in Doctor Coller’s remarks on the effects of an excessive 
quantity of salt solution on the kidneys Some of the peculiarities of the kidnejs m 
impending or fully developed shock have been pointed out recently by Van Slyke, and his 
associates It is well known that the blood flow through the extremities diminishes 
greatly m early shock It has not been appreciated that the kidney circulation behaves 
in a similar manner With only a slight diminution in the arterial blood pressure, the 
renal blood flow usually declines quite markedly This reduction in flow is particularly 
bad since the kidneys (unlike the extremities) do not remove increasingly large amounts 
of oxygen from the reduced quantity of arterial blood passing through them In other 
words, the oxygen consumption of the kidneys in impending peripheral circulatory 
failure is considerably reduced These observations may explain m part the interesting 
findings of Doctor Coller 

Doctor Oclisner spoke this morning of the interesting recent work of Doctor 
Rosenthal on the experimental use of salt solution m treatment of burns Perhaps 
it IS well to point out that rather tremendous amounts of fluid were given and that this 
was administered before shock liad developed 

In the treatment of shock w'e should attempt to make up for the deficit in blood 
volume by administering fluid of essentially the same composition as that which has 
been lost Despite the great virtues of blood plasma, I think that we have too great 
confidence in its usefulness under certain circumstances Many instances of shock are 
due to the loss of whole blood and replacement therapy should include the administration 
of whole blood The necessitv for this has been emphasized by Doctor Churchill 
Doctor Beecher, and others One should bear in mind that red blood corpuscles are 
needed for the transport of oxygen Even though the blood volume is brought back 
to an essentially normal level by the administration of plasma following hemorrhage, the 
anemia causes a great increase in the amount of work which has to be cerformed 
by the heart 
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Carcinoma of the mouth and lips tends to remain confined m the 
head and neck, thus presenting a considerable chance of cure even after 
metastases have occurred As early as 1906, Crile^^ published the findings 
of a review of 4,500 autopsies in which distant metastases were found in 
less than i per cent and though other slightly higher figures have been 
published since, all have been undei 10 per cent 

The first metastases usually appear in the lymph nodes which dram the 
immediate area, and in this stage the disease is still relatively curable Sub- 
sequently, there may be widespiead permeation thioughout the neck on both 
sides anteriorly and posteriorly, probably because of the extensive lymphatic 
communications 

As elsewhere in the body, the metastases vary wnth the grade of malignancy 
of the primary lesion A huge, fungating lesion of long duration may be 
accompanied by no cervical metastases while another patient may have large 
neck masses from a minute ulcer m the mouth or pharynx which may be 
difficult of detection 

Cenncal metastases occur wnth such frequency, however, that any good 
plan for treating these patients must be directed toward the cenncal nodes 
as well as the primary lesion (Fig i) In general, the choices of treatment 
are radiation or surgery, or some combination of the two 

RADIATION TREATMENT 

External roentgen radiation is still advocated b}^ some workers for oper- 
able metastatic squamous carcinoma in the cervical lymph nodes In the 
literature for the last fifteen years, however, no five-year cures from this 
treatment were found where the disease had been definitely proven by nodal 
biopsy Negative evidence has been supplied by Simmons^'^’* who reported 
108 cases, and ForselF" (from the Radiumhemmet) who reported 72 cases 
(treated by external radium or roentgen radiation) without even one cure 
Many radiologists have taken a definite stand against this form of treatment t 

*Read before the Southern Surgical Association, December 7-9, I943> New 
Orleans, La 

T Berven^ (from the Radiumhemmet in Stockholm) stated “Roentgen treatment, 
as technically earned out at present only seems capable of producing shrinkage of the 
glands for some longer or shorter period of time with subsequent palliation The 
metastases later begin to grow in spite of roentgen treatment then undertaken ” 
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All of the reported five-)^ear radiation cures, in which positive nodal 
biopsies weie obtained, have been from interstitial implantation of radon seeds 
diiectly into the nodes and surrounding tissue, often after surgical exposure 
Auxiliary roentgen radiation has also been employed in some instances 
Clarkson-^ reported one case in which the node involvement was metastatic 
from the face and radon was implanted after its removal Both of the other 
reports have been from Memorial Hospital, and Martin’s^® series apparently 
included Duffy’s Duffy’s patients all had operable neck masses and he 
found after examining the lecords at Memorial Hospital over many years, 
that there was never more than 2 per cent variation in the 20 per cent cure 
for surgery and the 4 per cent cure for radiation of operable metastases 
(Table I) 

Tablf I 

FIVE VEAR CURES IN PATIENTS WITH MICROSCOPICALLY POSITIVE CERVICAL LYMPH NODES 
REPORTED IN THF 1 ITFRATURE 1927-1942 

Radiation Only Xeck Dissection 
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9 
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26 
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Blair S. Brow n" 

74 

20 
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Mouth 


* All radiated cures recened interstitial radon implants 


Cases of subsidence of swmllen cervical nodes have been frequently reported 
following external radiation, but surgeons have often noted that clinically sus- 
picious nodes may prove to be inflammatory on microscopic examination 
(Table II) 

Table II 


Incidence of Negato e Microscopic 

Patients W^ell Following Radiation of Enlarged Cervical Findings Fol'oving Neck Diss 
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38 

8 

21% 

5 yrs 

Womack* 

35%, 

Wookcy'"^ fmouth) 

53 

0 

0% 




rorsell'*'^ (mouth) 

72 

0 

0% 




Simmons"’* (mouth) 

108 

0 

0% 




Sherwood Moore, of St Louis, 

has 

written 

“There may 

have been cases 

of cervical 


gland metastases treated by radiation that have recovered, but offhand I cannot recall 
an example of it m my experience” Quick’s'’'* opinion is that “Complete control of 
epidermoid carcinoma metastases in the neck is but rarely effected by external radiation 
alone Growth restraint only is the expectancy” 
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It IS raie to find any lepoit of five-yeai ciues follovMng iiiadiation of 
swollen nodes in which the peicentage is highei than the normal expectancy 
of inflammatory nodes would be 

SURGICAL TREATMENT 

The surgical tieatment of malignant disease in geneial leaves much to 
be desiied and it is to be hoped that some day we will have a more efficient 
method This hope stimulates continuous investigation and inteiest, but it 



Fig I — Bilateral upper neck dissection in patient who had carcinoma of the lip Metastases 
were demonstrated microscopically in the nodes and the patient remains well ii years after operation 
This operation has an extremelj low mortalitj, is not especially disfiguring, and produces a worth while 
percentage of fi\e}ear cures when indicated 

should not lead to the acceptance of inferioi or unproven methods Any 
treatment supplanting suigeiy should surpass its known results when meeting 
the same criteiia which have long been applied to the surgical treatment of 
cancer, namely, the percentage of patients with positive microscopic diagnoses 
who are living and well five yeais after the beginning of treatment (Fig i) 
Block removal of lymph nodes draining the area seems to be an established 
piinciple in cancer suigeiy and their removal from the neck is more anatom- 
ically feasible than fiom other aieas It does not seem logical to have a 
patient with a caicinoma of the bieast in nhom an axillaiy dissection has 
been done, in one ward, and a patient with a caicinoma of the mouth in 
another ward, in whom the neck nodes aie either not tieated, or are tieated 
b)^ some feeble method 

The results of neck dissection have been far from perfect, but a very 
vorth while percentage of cures has been reported from many clinics (Table 
i) ■' The group listed here does not contain all that have been published, 
but only those in which five-year results were listed and in which the micro- 
scopical findings weie easity ascertainable Variations in the percentage cured 
are probably reflections of differences in the locations and malignancy of the 
piimar}'^ lesions, as veil as the criteria established foi operability and in- 
operability (Fig 2) 

Oui own senes is not reported in this paper as it is ratliei small and has been 
published, 111 part, elsew'hcic'’ 
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CRITERIA FOR NECK DISSECTIONS 

It IS thought that the rule should be to undertake dissections in patients 
with primary carcinoma of the hp or mouth Deviations of care of individual 
patients are made azvay fiom this rule, rather than making it a last resort 
Exceptions have to be carefully considered Fixation of the metastases to the 
skull or vertebral column is a contraindication, but fixation to the lower jaw 
IS not necessarily so, though the percentage of cures will be smaller Fixation 

to the common carotid artery or vagus 
nerve is usually a contraindication, 
though occasionally worth while re- 
sults may be obtained (Fig 3) Wide- 
spread involvement of the anterior and 
posterior triangles on both sides of 
the neck is a contraindication Bi- 
lateial complete dissections may be 
undertaken in two stages if involve- 
ment of the second side occurs later 
and the first side has remained well 
(Fig 4) Several patients have had 
a complete neck dissection on one side 
combined with an upper neck dissec- 
tion on the other side in one stage, 
when there has been involvement of 
the upper neck on both sides and the 
lower neck on one side The highly 
malignant, anaplastic, "lympho-epi- 
thehomas” of the hypo- and naso- 
pharynx and tonsillar region have 
given poor results surgically and are 
somewhat radiosensitive, so that they are usually treated by the latter method , 
this IS an excellent contribution for which Coutard^"^ deserves much credit 
(Surgical excision and neck dissection, as described by Trotter,^^® may be 
consideied m well differentiated lesions of the hypopharynx) 

Probable incurability of an advanced local lesion has been an indication 
for omitting neck dissection, or at least delaying it until the results of the 
local treatment can be determined On the other hand, when it is thought 
that the local lesion can be eradicated, neck dissection has been done simul- 
taneously or soon after the local treatment without waiting to see the results 
of tlie latter This is at variance with some who believe that the neck 
dissection should never be done until the local lesion has been cured, but 
operable neck masses may become fixed and inoperable while awaiting com- 
plete retrogression of a local lesion from interstitial radiation, or primary 
healing following operation 

The general health of the patient is rarely a contraindication to the opera- 
tion, as nearly all of these patients are over 50 or 60 years of age, and have 
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Tic 2 — Patient well lo years after complete 
unilateral dissection for metastatic malignant 
melanoma (primary site was on the temple) A 
few weeks after the dissection a coal black area 
of recurrence was present in the skin scar and 
this was widelj excised with the cauter>, with 
subsequent cure 
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foi detei mining wheie the metastases will piobably occui In ulceiated inoulli 
lesions, a furthei guide is sometimes aftoided by tliq piesence of enlaigcd 
inflammatory nodes 

In general a complete neck dissection is done on one side for lesions 
on the lateral boidei of the tongue, the buccal mucosa, the lateral portion of 
the flooi of the mouth, or the uppei jaw or palate on one side Alveolar lesions 
on the lateial aspect of the lower jaw involve the bone nearly aluays, so that 
an upper neck dissection combined with cautery destruction of the jaw is 
usually done These lesions metastasi/e rathei slowly, but if firm enlarged 



Flo 4 — Bilateral complete dissection for carcinoma of the tongue The first side ttas done at the 
time the tongue Mas treated and crossed metastases appeared one >ear later in the carotid sheath, 
necessitating a complete dissection on the second side Well seven jears after the first side and sre 
years after the second side 

nodes are alieady piesent in the neck, a complete neck dissection on that side 
wuth a cautery destruction of the jaw' may be done, though wnth an anticipated 
higher operative mortality 

A bilateral upper neck dissection is usually done for those lesions of the 
flooi of the mouth, oi aAeolus wdneh approach the midline, unless there are 
already enlarged firm nodes on one side, m wdnch case a complete dissection 
on that side and an uppei neck dissection on the opposite side may be done, 
again with a highei operative moitality The same rule is applied to car- 
cinomas of the low^ei lip, that of regional node lemovals, usually doing a 
bilateral upper neck dissection as neaily all of these lesions approach the mid- 
hne, but doing a complete opeiation on one side wdien the lesion is near 
the angle of the mouth and when enlarged, hard nodes are already present 
on that side 

The complete neck dissection is done much as described by Crile,”^ in 
1906, wuth a few^ modifications Its purpose is to remove as much of the 
lymphatic-bearing tissue as possible The area of excision extends superiorly 
along the body of the low^er jaw through the tail of the parotid to the mastoid , 
posteriorly along the border of the trapezius muscle , inferiorty aci oss the top 
of the clavicle, and anteiioih up along the ribbon muscles to the hyoid and 
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then acioss the niidhne to the opposite side of the chin The block excised 
contains the subcutaneous fat and fascia, the sternomastoid muscle, internal 
jugular vein, the submaxillary gland and part of the parotid, and extends 
internally to the ribbon, scaleni, levator scapulae, trapezius and mylohyoid 
muscles The carotid arteiies are left intact as well as the vagus and 12th 
nerves (though the ansa is removed) and often the portion of the nth neive 
supplying the trapezius is not removed if involvement in that area is not 
expected (Fig 5) By separating the stylohyoid and digastric muscles 
from the Inoid, and dividing the digastric tendon, it is possible to lemove the 
entire block from the clavicle to the head in one piece, and it is desirable 
to keep any involved nodes deep within the excised tissue and not expose them 
Upper neck dissections aie usually done bilaterally and do not include 
removal of the sternomastoid muscle or jugular vein An incision is made 
from one mastoid to the othei, ciossmg the midline of the neck just above 


4 


A B 

Tic s — Showing the effect on shoulder action of saving the iith nerve (A) Complete dissection 
m a joung woman with presenation of the nth nene (B) “Shoulder drop” in another patient in 
whom the lUh nene was not preserved because of palpable nodes m the region Also shows effect of 
preserving the lower branch of the seventh nerve in the first patient 

the hyoid and the superior flap is reflected upward on the face The inferioi 
flap is retracted downward in the region of the carotid sheath and the deep 
superior cenucal nodes are removed by dissecting the sheath (and its included 
fat and lymphatics) upward, beginning about one inch below the carotid 
bifurcation After the upper carotid sheath has been cleaned out, the 
dissection is carried upward on the surface of the mylohyoid and sterno- 
niastoid muscles to the body of the mandible and to the mastoid The contents 
of the submaxillary triangle are included in the excised block together ivith 
the tail of the parotid The 12th and lingual ner\es are not removed, but the 
lower branch of the 7th nerve is removed 

TREAT:MENT of the neck in mouth AND LIP ClRCINOllLA. AVHEN THE NODES 

ARE NOT ENLARGED 

Though many agree that a block neck dissection is the best treatment 
when there are enlarged nodes m a patient with mouth or hp carcinoma, 
there is some difference of opinion in regard to the therapy for a similar 
patient in whom the nodes are not clinically enlarged It is thought that the 
terms prophylactic radiation 01 “prophylactic” neck dissection are not par- 
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ticularly good oncb, as small nodes may possibly harbor small metastases 
(Table III) 


Table III 


INCIDENCE or MICROSCOPICALLY POSITIVE NODES FROM PATIENTS 
WITHOUT CLINICAL ENLARGEMENT 



Pts with 


Positiv c 

Author 

Nodes 

K.cnnedy®“ (Iip) 

14% 

Simmons''^ (mouth) 

^4% 

Morrow®* (tongue) 

39% 

Phillips®® (buccal) 

51% 


In addition to the microscopic findings listed in Table III, Dully ’s report 
from Memorial Hospital indicates the clinical developments m such patients 
In a series of 252 carcinomas of the tongue seen there, 78 had enlarged cervical 
nodes when first seen The remaining 174 received no treatment to the 
neck and during the subsequent period of observation 23 developed inoper- 
able and 48 developed operable cervical metastases 

The choices of treatment when the nodes aie not clinically enlarged are 
radiation, surgery, or the “wait and see” treatment (aptly named by E S 
Me3fers®®) 

In these patients about the only form of radiation that is available is extei nal 
treatment Figi^^ reported 287 patients with lip carcinomas who had no 
enlargement of the ceriucal nodes Ninety-five patients received no treatment 
of any kind to the neck, and m this group there were 75 per cent five-)^ear 
cures One hundred ninety-two patients received “prophylactic” radiation to 
the neck, and in this group there were 73 per cent five-year cures In a large 
similar group in which neck dissections weie done, there were 89 74 per cent 
five-year cures Shreinei and Mattick^®^ divided then patients with non- 
palpable cervical lymph nodes into two groups — those v ith small local lesions 
and those with large local lesions In half of each group, no’ treatment was 
given, and in the othei half of each group extensive cervical radiation was 
employed The)'^ reported exactly the same percentage of cure in the tuo 
halves of each group — 85 per cent m each of the small local lesion groups, and 
58 per cent in each of the large local lesion groups 

Neck dissection should be the rule to follow in patients with caicinoma of 
the lip or mouth vho have no clinical enlargement of the nodes as a con- 
siderable number of them \\ ill have definite metastases, and there is at pi esent 
no satisfactory vay of difterentiating them If any group is to be treated 
by the “wait and see” method, it is probably safest to do it in A'^ery earty, 
low-grade, lip lesions vhere the incidence of metastases is lowest Extreme 
age, poor general health, and ready availability for repeated examinations of 
the neck may be further extenuating factors, but one should be cautious even 
\Mth these in omitting dissections in carcinomas of the tongue or floor of 
the mouth, in which the incidence of metastases is high 
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STOBIARY 

At the present time, block surgical excision of the lymphatic-bearing areas 
of the neck gives the best prospect of cure m the gieatest number of patients 
with metastatic carcinoma of the cervical lymph nodes Lack of clinical 
enlargement of the lymph nodes does not necessaiily mean that no metastases 
are present, and most of the patients in this group should not be denied the 
improved prognosis that neck dissection may offer The opeiation has a 
low mortality in itself, and pioduces a percentage of five-year cuies that is 
worth while 
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The earliest record of congenital esophageal atresia is that by Thomas 
Gibson who, in a book on anatomy published in 1703, tells of observing a case 
in i6g6 and following it to autojisv Mackenzie^ quotes Gibson’s treatise 
on the case In 1880, Mackenzie found 42 cases in the literature By 1919, 
Plass,” in an exhaustive review of American and foreign literature, verified 
149 cases RosenthaF brought the number to 255 cases in 1931, and now 
there are over 300 cases on file 

Vogt,^ m 1929, emphasized the need of progress in the treatment of the 
condition and formulated the first comprehensive classification of esophageal 
anomalies He divided them into three groups The first is complete 
absence or agenesia of the esophagus and is quite rare The second group 
includes those cases which show a blind upper and a blind lower segment 
neither of which communicates with the trachea The third group in- 
cludes those anomalies which give fistulous communication to the trachea 
T)'pe 3A has a blind lower segment but the upper segment opens into the 
trachea The common Type 3B has a blind upper segment with a tracheal 
fistula from the lowei segment In Type 3C both segments communicate 
with the trachea Type 3B comprises 70 to 80 per cent of reported cases 

The S)nnptoms aie constant and diagnostic The infant drools excessive 
amounts of mucus and saliva He is subject to frequent attacks of choking 
and cyanosis, and these are precipitated by the taking of fluids b)'- mouth The 
latter are immediately regurgitated and partially aspirated so that an episode 
of choking and cyanosis follows each attempt at feeding In Types 
I 2 and 3 A, a plain film vill show absence of gas in the bowel while 
Tj^pes 3B and 3C show its presence 

A soft rubber catheter is of considerable diagnostic aid When inserted 
down the esophagus it reaches an obstruction 10-12 cm from the anterior 
alveolar margin The inadvisability of use of contrast media, such as 
barium, is agreed Its use results in overflow aspiration, and an irritative 
pneumonitis Lipiodol 01 diodrast maj'^ be instilled into the esophagus and 
a roentgenogram made, but the hpiodol should be immediately aspirated 
Types 3 A and 3C may not other^Mse be diagnosed 

The anatomy of the condition vanes of course with the type of anomaly 
but in the common Type 3B it iinariably shows a constant pattern Plass- 

* Read before the Southern Surgical Association, December 7-9 1943, New 

Orleans, La 
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compiled measiit ements of i ecoi ded ' cases and showed the uppei segment 
to be most fiequently 3 to 4 cm in length fiom laiynx to blind end The 
fistula opens into the trachea commonly within i cm of the bifurcation but 
may open 2-3 cm above the carina In a very few lecorded cases the fistula 
opened into a bronchus The fistulous opening is usually 2-4 Mm in 
diameter but may be considerably attenuated The muscular coat of the 
esophagus may or may not be continuous over the atretic portion The 
proximal segment is always dilated and hypeitiophied to perhaps foui times 
the size of the distal segment, ivhich usually measures 3-10 Mm in diametei 



Tig i — Vogt’s classification of congenital atresia of the esophagus and tracheoesophageal 

fistula illustrated 


The normal esophagus below the fistula is i cm m diameter In most cases 
the segments aie separated by a distance of i cm but extremes may lap 
over or be separated 5 cm There are on record a few cases of veiy small 
tracheo-esophageal fistulae in otherwise noi mal people that w'ere well tolerated 
into adult life 

Associated anomalies are rather common Plass- found about half of the 
recorded cases to show them Imperforate anus w’as piesent in 25 per cent of 
the cases In only raie instances aie the associated anomalies incompatible 
ivith life 

The embryologic explanation of esophageal anomalies is a much confused 
subject The normal pulmonary anlage differentiates fiom the piimitive 
foregut as a tiny, ventially placed mass of entoderm seen first in the 3 Mm 
embryo just caudal to the pharyngeal pouches By the 4 Mm -stage the 
anlage has grown in a caudal direction so that two lateral longitudinal grooves 
are foimed in the wall of the foregut and their internal elevation is a septum 
which begins to separate the foregut into a posterior gullet and an anterior 
trachea The separation is complete at the 1 1 Mm -stage 

Just w’hy the separation of the trachea from the foregut should result 
111 atresia and fistula in some cases is an enigmatic problem The constant 
pattern of the anomaly makes any theory of chance embryonic infection 
of tiauma untenable and one looks to an early (befoie ii Mm ) alteration 
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in the growth process for the explanation That the change may be genetic 
IS evidenced by Mackenzie’s case, where a man fathered three infants, all 
with the anomaly, by different wives 

Three theories usually are given to explain the anomaly The esophagus 
IS, at one stage of its growth, a solid bar of tissue Cessation of growth at 
this stage would result in a condition simulating atresia This theory 
IS untenable because the solid bar stage does not appear until the 20 Mm -stage, 
after the esophago-tracheal anlage is well formed (4-6 Mm ) 



Fig 2 — Drawing showing embr>ologic de\elopment of esophagus and 
trachea in (a) 4 Mm embryo and (b) ii Mm embrao (modified and from 
Rosenthal) 


The second theory assumes that the lateral septa deviate posteriori) to 
fuse with the dorsal wall of the foregut resulting in an atresia Failure to 
fuse one lateral septum with its mate would conceivably result in a fistula 
Deviation of the septum could be brought about by variations m pressure 
within the embryo by an enlarged heart, anomalous vessel, etc 

RosenthaP believes the crux of the explanation to he in altered cell growth 
along the lateral septa and not on mechanical deviation Thus, deficient 
or absent growth of the septa would result m fistula while deficient growth 
of entodermal cells of the dorsal wall of the foregut would result in atresia 
of the esophagus The earliest known simple anomaly of this t3'pe is in an 
18 Mm -embryo in the Harvard collection 

The trends of surgical treatment of esophageal anomalies are mirrors of 
surgical and anesthetic progress as a Avhole If untreated these unfortunate 
infants rapidly lose 25 to 40 per cent of their weight, according to Brenneman,^ 
and die almost routinely within one week Attempts at feeding by gastrostomy 
were common from the time that Charles Steele'^ first performed gastrotomy 
on a case in 1888 This method and jej unostomy, which was advocated by 
Brenneman^ in 1913, were unsuccessful because the stomach contents 
invariably regurgitated into the lung via the fistula Richter,'^ in 1913, 
advocated ligating the fistula transpleurally and gastrostomy with repair 
of the esophagus at a later date These cases were failures because regurgi- 
tation occurred from the blind proximal segment Von Hacker,® in 1926 
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advocated use of the Murphy button to form a direct anastomosis, but was 
never successful 

Mixter® realized, in 1929, the failure of gastrostomy as a treatment and 
began using a cenncal esophagostomy combined with extrapleural ligation 
of the fistula and exteriorization of the distal segment as a dorsal esopliagos- 
tomy By 1936 he had decided that this method was a failure and turned to 
a more direct approach 

Leven,^ 111 1936, advised exteiioiization of the caidiac esophagus and 
stomach and gastrostomy in the distal portion of the stomach but abandoned 
the method in 1940^° in favor of a long lange four-stage attack involving 



first, gastrostomy , second, extrapleural ligation of fistula , third, cervical eso- 
phagostomy, and fouith, antethoracic esophagoplast)^ at a later date He 
had an infant upon whom he had performed the first thiee stages alive one 
year and seven days at time of publication 

Gage and Ochsner,^^ m 1936, recommended cervical esophagostomy and 
ligation of the cai diac esophagus and gastrostomy This allowed accumulated 
secretion of the distal esophageal segment to overflow into the trachea, and 
was unsuccessful 

Gamble, in 1938, suggested a method, similar to Leven’s, in which he 
divided die cardiac end of the stomach leaving the proximal end open foi 
drainage of the distal segment of the esophagus and performing a gastrostomy 
m the distal stomach A cervical esophagostomy was also established 

Carter,^^ in 1941, advocated an indirect approach, wherein he performed a 
cervical esophagostomy and then by abdominal operation exposed the cardiac 
esophagus and pulled dovn as much as possible of it before placing a ligature 
about the esophagus and dividing it bringing out the distal segment of an 
antethoracic esophagostomy His patient lived 62 da3'^s 

By 1936 the failure of the indirect approach to the problem had become 
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eiiclent, and biudened i\ith the added inoblem ot antethoiacic cutaneous 
esophagoplasty, it has been criticized In many surgeons Lanman® began 
performing piimary anastomoses by the extrapleural route in Boston m 1936 
All of his patients succumbed, but two lived eight and nine days, respective!) 

Haight and Townsley^'* have lecently reported a successful extrapleural 
anastomosis with the child then two years of age, which, so far as I know 



Tig 4 — Tjpes of operative procedure utilized or proposed in the treatment of tracheo-esophageal fistula 

IS the only successful case of restoration of the esophagus, and the patient 
survived that long It is true that there was not a primary union of the 
anastomosis since the wound broke down, and an esophageal fistula developed 
which subsequently closed spontaneously The trend has been more and more 
to pnmaiy anastomosis and seveial technics have been advocated Lanman 
and Mixter,® Leven,*' Haight,^ ^ and Shaw and Sampson'^''’’ piactice an 
extiapleural appioach to the lesion, while Richter," Churchill,® and the authors, 
advocate a transpleuial approach Sampson and Shaw”^ suggested, in 1938, 
that anastomosis is easiest over a rubber urethral catlieter size F 12 to F 15 

Foul of these unfortunate childien have been treated in the John Sealy 
Hospital during the past three years 

CASE KEPORTS 

Case I — IMale, with a tracheo-esophageal fistula, Type 3B On August 4, 1940, the 
third day of life, a gastrostomv W’as performed The child Ined 48 hours, and died 
of bronchopneumonia 

Case 2 — R E W , male T>pe 3B This child was operated upon b\ Dr E J Both 
\ugust 14 1042 the seventh dav after birth Posterior extrapleural operation, in which 
the esophageal fistula was ligated The child lived for three davs 
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Case 3 —This was the first child operated upon transpleurally The success of this 

procedure prompts us to report it in detail 

D G H, male, bom at St Mary’s Infiimary, March 28, 1943 , weighing 7 lb 8 oz 
On the fourth day a diagnosis of atresia of the esophagus and tracheo-esophageal fistula 
was made roentgenologically, showing the presence of gas in the stomach and intestines 
A barium mixture was used to outline the proximal esophagus It was thought to he 
Tvpe 3B (Fig 5) Parenteral fluids were given, with repeated transfusions Because 



Tic 5 — D G H showing gaseous distention five da^s after birth 

of the failure of surgical treatments m previous cases the pediati ician in charge had little 
hope of relief for the child On the 14th day surgical consultation was had with one 
of us, and we offered little encouragement from surgery, with no lecorded cases of cure, 
to our knowledge, at that tunc Because the parents insisted that some effort be made, 
surgical relief was attempted Though the child was 15 days old and had had nothing 
except parenteral fluids, with blood, it seemed m fair condition 

Our plan of treatment was determined largely by our experience with resection 
of the middle portion of the esophagus for carcinoma, and with the impression that 
intrapleural operations are tolerated much better than is generally thought We decided 
to approach the esophagus transpleurallv, hoping to be able to close the fistula and 
effect an end-to-end anastomosis of the esophagus If the anastomosis was not possible, 
we planned to dose the low^er end of the esophagus and bring the upper segment out 
the neck, as is done after resecting the esophagus foi cancer, latei dealing with the 
problem of an extrathoracic esophagus 
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Opciation — ^Apnl 12, 1943 Under local anesthesia, a gastrostomy was performed 
Air but no fluid was m the stomach The gastrostomy tube was left open to keep the 
stomach empty of air and prevent any regurgitation up the esophagus during the 
operation The child was given a general anesthetic and placed on his left side, then 
an incision was made in the 5th intercostal space fiom near the vertebra to the sternum 
m front The ribs were spread apart with a Gelpi retractor, the lung collapsed by com- 
pression and retracted forwards and downwards The defect in the esophagus was 



Fig 6 — Bab> L showing gas in intestines and lipiodol outlining 
blind proximal esophagus 


easilj' recognized beneath and slightly above the crossing of the azygos \ein The azjgos 
vein was doublj ligated and severed The pleura was incised over the esophagus, 
abo\e and below A ligature was passed beneath the esophagus above and below the 
defect These were used for traction The esophagus was lifted out of its bed in the 
defective area, leaving the lower end attached to the trachea by the fistulous com- 
munication The lower segment narrowed gradually to the fistula and here was about 
5 Mm in diameter A fine silk suture was passed through the fistula, near the trachea, 
and then a nairow damp w'as applied a short distance aw'ay from the trachea and the 
fistulous tract tut across The tracheal side of the fistula was closed wuth the suture 
pre\iously introduced 
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m an oxygen tent for ten days Transfusion was given subsequent to the operation 
and also parenteral fluids for several days The ureteral catheter was fastened in place 
and allow'ed to remain for a peiiod of 12 days when it was recovered from the stomach 



no 9 — D G H postoperative roentgenogram showing ureteral 
catheter through the esophagus and gastrostomy tube in place 

through the gastrostomy opening under the fluoroscope and a large braided silk thread 
■was pulled through the esophagus ard out the gastrostomy opening, the two ends of 
the string being tied together The purpose of this thread was for bougie dilatation of 
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the sutured area to prevent stricture After a period of three weeks bougies were passed 
at intervals, and size No i8 passed easily (Fig lo) 

Though bougies passed easily through the anastomosis, still the child had difficulty 
in taking nourishment by mouth, the effort being accompanied by some strangulation 
and coughing, and, as has been previously stated, on several occasions he developed 
high temperature with physical signs of pneumonia, usually m the left lung, as con- 
firmed roentgenologically By stopping mouth feeding and substituting gastric feeding 
and the administration of sulfonamides, he recovered and proceeded to gam weight 


When the child was about seven 
months of age someone inadvertently 
cut the string which was used for dila- 
tation It might have been possible to 
leave it out at this time but thinking 
further dilatation might be necessary, 
one of us attempted to replace the 
string A very small piece of lead 
was placed on the end of a thread and 
brought from the mouth through the 
nose, the leaded end being left in the 
pharynx with the idea that the thread 
would be passed into the stomach 
where it could be reco\ered and the 
large string leplaced Two da3's sub- 
sequently a roentgenogram showed the 
piece of lead at the upper end of the 
esophagus (Fig n) We attempted 
to withdraw^ it but were surprised to 
find It held fast Several attempts wei e 
made to pull the thread back but it 
w'ould not give way Then the thread 
was cut off, allowing it to go into the 
pharjmx, hoping that the lead wmuld 
pass on into the stomach Then we 
passed the ureteral catheter through 
the nose into the stomach and recov- 
ered It as we had before replacing 
the string 

Following this the child seemed 
to have difficulty SAvallowing and had 
repeated attacks of strangulation A 
week later he developed an actne 
pneumonia from which he died on 
November 14, 1943, age seven months 
and 21 days 



Fig 10 — D G H postoperative roentgenogram 
showing ureteral catheter through the esophagus and 
gastrostomy tube in place 


Autopsj revealed the lung firmlj adherent to the pleura throughout the right side 
of the chest, the left pleural cavity being free of adhesions Union of the esophagus 
W’as excellent, with an opening i cm in diameter (Fig 12) But to our surprise there 
was an opening betw'een the trachea and esophagus at the level of the cricoid cartilage, 
and the thread with the piece of lead attached w'as fastened in a verj'- complicated way 
through the fistula and around the cartilage The explanation for this situation w'as very 
puzzling We were at a loss to explain how’ such a small piece of lead could perforate 
through the tiacheal and esophageal walls but a moie careful examination show'ed 
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there i\as a vertical communication i cm long just below the cricoid cartilage Upon 
examining the specimen more closely, one end o£ this tear for a distance of 4 Mm was 
evidently another congenital fistula (Figs 13 and 14) We feel quite confident that tins 
second fistula was present all the time, and that this piece of lead passed through this 
fistula and became entangled, resulting m further enlargement of the fistula and 
subsequent death of the child The explanation of the difficulty of swallowing, with 
repeated attacks of aspiration pneumonia during Ins convalescence, can be explained 
satisfactorilj by the finding of the second tracheal fistula in the upper segment of the 
esophagus This would place this case m Vogt’s classification of Type 3C The undiag- 
nosed fistula being high in the neck could have been easily closed if it had been diagnosed 
Case 4 —This was a female, Baby L boin November 6, 1943, and operated upon the 

third day after birth This child was premature, weighing only sVz lb and was very 

weak (Fig 15) It also had a deformity of the rectum m wdnch the rectum opened into 
the vagina Any operative treatment seemed very hazardous A transpleural approach 
was made and the Type 3B deformity was found The azygos vein w^as ligated The 

communication of the lower end of the esophagus was just at the bifurcation The 

blind upper end of the esophagus was high, some 3 cm distance between the two 
ends The fistulous tiact was ligated wuth silk and an effort made to approximate the 



Tic 12 — D G H showing small piece of lead fastened in 
upper esophageal fistula 


two ends of the esophagus Because of the distance in the very small child and the 
lerj" small structure, this was impossible In an effort to secure more length, the 
esophagus rvas liberated from the diaphiagra and the stomach pulled partially through 
the opening Ecen this did not give sufficient length . Further effort was made to fix a 
bi c duct vitalium tube into the gap betw'een the tw 0 ends The tube was more than 
one inch long, but it was too short to bridge the gap After the excessive amount of 
trauma, the only alternative left W'as to bring the upper end of the esophagus up 
through the neck and close the low'er end, and this was done In addition, a gastrostomj 
was performed wuth a No 14 rubber catheter The child lived 12 hours 
j operation was minecessanlj long and the child might have lived if our judgment 
lad been better and we had performed a cervical esophagostomy m the beginning 


Discussion In an effort to save the lives of these unfortunate children, 
man} plans have been devised for surgical treatment, all of which ha^e been 
ratier imiversall} unsuccessful They occur sporadically and few^ surgeons 
Iiaie an opportunity to treat a large number It is self-evident that after 
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closing of the tracheal fistula the restoration of the esophagus is of extreme 
importance There is no satisfactory substitute for the esophagus even though 
many attempts have been made to construct one To condemn a child to a 
life with an aitificial esophagus is a grave lesponsibihty and may not be 

Fig 13 



Fig 14 

Fig 13 — ^Autopsj specimen Esophagus from behind (X) Anastomosed area 
Fig 14 — Autopsy specimen Anterior aiew of trachea opened down to bifurcation, 
showing site of fistula and site of second fistula 

justified Efforts heretofoie to restore the esophagus have been made extra- 
pleurally and with one exception they hai^e all failed (HaighT^) With this 
information in mind the tiansthoiacic appioach to the pathology was decided 
upon and I think the results justified the assumption that it is a preferable 
route Opening of the thorax is probably a less severe piocedure than 
the operation which is done extrapleurally and it can be done more quickly 
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In the latter procedure infection invariably occurs and tearing of the pleura 
with its accompanying consequences is difficult to avoid One can much 
more easily liberate the esophagus and get the ends closer together through 
the transpleural approach, but the gieatest advantage, I am confident, is 
that the chance of union of the anastomosis is much greater with the trans- 
pleural operation than with the extiapleural When the lung is expanded 
following anastomosis the sutuied aiea is thoroughly splinted by the visceral 
pleura of the expanded lung and within a veiy shoit time is firmly sealed 
oft by pleural adhesions This lesults m the anastomotic area being soon 
leinforced with collateral circulation, making union much moie ceitam than 
It w'ould be with an anastomosed esophagus left m the dead spaces of the 
extiapleural wound w'hich wall naturally fill wath blood clot Taking advan- 
tage of the principles used in intestinal suturing of depending upon the 
powei of the peiitoneal sui faces to become lapidly adheient should not be 



Tig is Posterior Mew of esophagus opened showing (a) site of anastomosis (b) second 
fistula With tearing due to lead and thread 


overlooked in the pleuial cavity Pleuial sui faces have this powei of adhesion 
and also the powei of resisting infection just as peiitoneal sui faces have 
We can depend upon the expanded lung foicmg the visceral and paiietal 
pleuial surfaces in contact with the esophagus to fuithei assure sealing oft 
of the sutuied lines and assiuing union Ceitam cases will not lend themselves 
to piimai) anastomosis, paiticularly if a distance of over 2 cm sepaiates the 
upper and lower esophageal segments Only in these cases should the 
indirect attack be used We belie\e that eveiy case should be explored trans- 
pleuialh, with ligation of the fistula and a piimaiy anastomosis if technically 
possible If the two esophageal segments aie too wadely separated the fistula 
should be ligated, and a cervical esophagostomy and a gastrostomy performed 
In this indirect appioach the antethoiacic cardiac esophagostomy of Cartel^® 
appeals particulaift attiactne for this proceduie as it w'ould shorten con- 
sideiabh the length of cutaneous esophagoplasty necessary at a latei date, 
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but It IS not ^\lse to attempt this procedure at the primary operation We 
are strongty of the opinion that the aboA^e reasons are sufficient to recommend 
the transpleural operation over the extiapleural 

CONCLUSIONS 

The histoi)'- ol congenital esophageal atresia and ti acheo-esophageal fistula 
IS one of long and repeated failuies m efforts which have been made to sohe 
the problem \ partial solution seems neai if an earty and accurate diagnosis 
should be made Time should be taken to prepare the patient for operation 
even though this may take seAeral days Transpleural approach to the de- 
formity does not carry great hazards as are usually attributed to it but it does 
give one a much better opportunit} of relieving the condition than the extra- 
pleural approach Our experience leads us to believe that a primary anas- 
tomosis of the two segments of the esophagus can be made in man}' instances, 
and this, by all odds, is the most desirable When the lengths of the segments 
will not permit anastomosis, cervical esophagotomy and occlusion of the low er 
end IS the next alternatne and in either instance, a preliminar}' gastrostom} 
should be done 
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Discussion -—Dr Alfrld Blalock, Baltimoic, IMd Ihis paper by Doctor Singleton 
IS Quite interesting It is extremely unfortunate that tins child should have been lost 
after having done so nicely for a numbei of months following this difficult opeiation I 
am sure Doctoi Singleton will be the first to admit that he ^^as foitunatc in having a 
patient with atiesia of the esophagus who was m good condition at the time of operation, 
which was not performed until 16 days following birth He was foitunate also in that 
the esophagus was long enough for a primary anastomosis betw^een the twm ends Un- 
fortunately, such is not always the case The leason for my discussion is to raise the 
question as to wdiether one is w^arranted m attempting a primary anastomosis 

I would like to show' Doctor Singleton’s fiist slide As he stated, the most common 
type of abnormality is that in wffiich the upper end of the esophagus ends blindly and 
there is a communication betw'een the low'Ci end of the esophagus and the tiachea 
Approximately 14 months ago I saw a new'born infant with this type of abnormality, 
and carried out the procedure desci ibed by B N Carter, wdiich is a modification of that 
described by Ochsner and Gage Under local anesthesia, the uppei end of the esophagus 
was brought out through an incision in the neck An abdominal incision w'as then 
made under local anesthesia, the esophagus w'as doublj' ligated at the diaphragm and 
the lower end of the esophagus w'as anchored to the skin of the abdominal W'all This 
left a short segment of the esophagus 111 conimumcatioii wnth the tiachea The question 
arose as to wdiether 01 not the child w'ould have difficulty as a result of this com- 
munication and I can only say that there has been no evidence of this as 3'et Doctor 
Longmire and Doctoi Ravitch have not as j'et completed the reconstruction of a tube, 
but the child is in excellent condition Some months ago Doctor Remhoff had a similai 
case and the piocedure wffiich was performed differed only in that the vessels at the 
upper end of the stomach w’ere divided, and this allow'ed Doctor Remhoff to place the 
upper part of the stomach beneath the skin of the anterior w'all of the chest As a 
result of this latter maneuver the defect wdiich needs to be bi idged by some sort of plastic 
procedure is only several inches in length 

Despite the encouraging results w'hich have been reported by Doctor Singleton, 
Doctor Haight, and others, I am inclined to believe that one should use a multiple- 
stage tj'pe of reconstruction for atresia of the esophagus rather than a primary anastomosis 
between the tw'o ends of the esophagus The procedure described by Doctor Carter can 
be performed quicklj under local anesthesia, and it is my impression that there wnll be 
more survivals w'hen this type of opeiative theiapy is cairied out than w'hen a primary 
anastomosis is performed I lealize in saying this that the ideal type of operation is 
that which Doctoi Singleton is desci ibing 


Dr Alton Ochsner, New' Orleans, La The importanee of this subject is not 
appreciated Doctor Gage, a number of yeais ago, emphasized early diagnosis Until 
we can get obstetricians cognizant of the fact that it is a matter of early diagnosis w'e 
cannot do much about correcting it Doctor Gage suggested that every babv should 
ha\e a cathetci passed into the esophagus at the time of birth in oidei to detect a 
possible obstruction He insisted on this being done in his owm childien 

\Vhercas the usual anomaly is an esophageal atresia combined with a tracheo- 
esophageal fistula, other tj pes do rarely occur, as show'ii bj Doctor Singleton Reccntlj', 
w e lac c lad a patient w ho had no atresia but w’ho had tw'o fistulae between the esophagus 

an tie trachea Unfortunately, only one w’as lecognized antemortem, only one 
was closed 

I must disagree w’lth Doctor Blalock that relief of the atresia is not necessary 
e are com meed that the accumulation of salivary and other secretions in the blind 
pTIV u spillage into the trachea, predisposing to bronchitis and bronchiectasis 

lougi the icconstructnc procedure is one of considerable magnitude m such 
^ 'Tn unquestionabh the best method of theiapi 

A tlioiigli Doctor Singleton operated upon his patient through the 1 ight hemithorax 
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he did not emphasize the desirability of this approach, which I think is extremely 
important Cameron Haight, of the University of Michigan, has operated upon a 
large number of these, I believe about 20, and according to his published reports, he 
has explored them all through the left hemithorax From our experience AVith extir- 
pation of the esophagus for carcinoma, we are convinced that the approach from the 
right side is preferable to that on the left We have done the reconstructive procedure 
m three patients with esophageal atresia and tracheo-esophageal fistula, two of whom were 
operated upon through the left hemithorax and one through the right One operated 
upon through the left hemithorax Avas accomplished relatively easily The other was 
extremely difficult, however, because of the fistula beneath the arch of the aorta Although 
we attempted, as Haight suggested, to mobilize the aorta by ligation of the first intercostal 
artery this did not give sufficient room to facilitate the anastomosis Since the esophagus 
is more on the right than on the left m this area, we believe that the approach from 
the right side is preferable to that from the left, and in the one case which we operated 
upon through the right hemithorax the procedure was relatively simple 

I think it IS perfectly remarkable that Doctor Singleton was able to accomplish 
what he did in his case after 15 days, because most of the patients with this condition 
die as a result of aspiration pneumonia It is for this reason that the diagnosis must 
be made early, before the aspiration has occurred and at a time when something in 
a curative way can be accomplished 

Dr A O Singleton, Galveston, Texas (closing) I will admit that I am an amateur 
and, so far as I know, there are no experts upon this particular condition The Boston 
Children’s Hospital has had the greatest experience, they report some 31 patients 
operated upon, with a mortality of 100 per cent I am of the opinion that it is hard 
to construct an artificial esophagus and make it work I have tried some of them 
and did not succeed To subject a child to a cervical fistula until you get the esophagus 
fixed IS serious The only way you can be sure you can do an anastomosis is bv 
transpleural approach One can still, if necessary, do a cervical esophagostomy in 
addition to closing the fistula 

Doctor Blalock’s method, from the standpoint of saving life, may be a little safer, but 
the final outcome is not settled One has a cervical fistula left and must depend upon 
making an esophagus at a later time, which is still a difficult undertaking 
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Although theie is fairly complete agreement that chiomc cystic mastitis 
IS not an inflammation of pyogenic origin, yet the actual pathogenesis of the 
disease is pooily understood However, in view of clinical and expeiimental 
observations with various sex hoimones during the past several yeais, it 
appears that the disease may be related to an insufficiency oi an excess of 
certain hoimones, thereby suggesting that the disease is of endocrine origin 

CLASSIFICATION 

Theie is, likewise, no agreement as to a method of classification of the 
various types of the disease, although vaiioiis authors have suggested certain 
ways of classifying the vaiious lesions encountered We wish to make a 
stioiig plea for a classification wdnch wmuld be of clinical as well as patho- 
logical significance The importance of this dual consideiation is empha- 
sized by the fact that ceitain types of chronic cystic mastitis may develop 
malignant characteristics The experiments of Loeb,’- Lacassagne,^ and 
others, proving the development of carcinoma m the mammary glands of 
animals follownng admimstiation of ceitain hormones, actually suggest the 
lelationship of hormone imbalance to the development of carcinoma How- 
ever, since the amount of hoimone lequiied to produce caicinoma m their 
experiments was quite laige, w^e cannot assume wnth any degree of certainty 
that such a relationship wmuld exist m the human being 

We wash to present a classification of the various types of lesions, winch 
IS based chiefly on twm factors (i) The predominance of the pathologic 
lesion present, and (2) the relative danger of transformation to caicinoma 
This classification includes four major groups as listed below 

Group I Adenofibrosis — ^The essential lesion is a fibrosis wdnch is 
relatively diffuse throughout the breast 

Group 2 Benign Parenchymatous Hyperplasia — There is a piolifera- 
tion of the glands and ducts, but no changes resembling malignancy or 
malignant tendencies Secietory products accumulate m the dilated 
ducts 

Group 3 Precancerous Hyperplasia — There is an advanced proliferation 
of cells (chiefly of the ducts), which reveal plication, layering, and 
increase m mitoses The shape of the cells is at}pical and variable 
Manj*^ nuclei are hyperchromatic Theie is a distinct resemblance to 
a malignant piocess although actual invasion is not seen 

♦Read before the Soutliern Surgical Association, December 7 -g, 1943, New 
Orleans, La 
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Group 4 Cystic Disease — Cysts are the predominant lesion although 
occasionally a large one (of the blue dome variety) may be found There 
are usually several cysts No epithelial hypeiplasia is encountered 


Table I 


RELATIVE IVCIDESCE OF THE LESIONS ENCOUNTERED IN 76 SUCCESSIVE CASES OF CHRONIC 
CYSTIC MASTITIS OBSERVED AT ILI INOIS RESEARCH HOSPITAL 


Adenofibrosis 

Parenchymatous hj perplasia 
Precancerous hyperplasia 
Cystic disease 


Incidence 

22 % 

46% 

22 % 

10 % 


Average Age of Patients 
37 4 years 
43 7 years 
41 6 years 
46 4 years 



Fig I — High power of the early stage of adenofibrosis Note that the glands are 
relatively normal, but edema of the interstitial tissue is present along with deposition 
of histiocytes and young connective tissue cells Later, the edematous tissue will be 
replaced with adult connective tissue with “smothering’ of the glands as in Fig a 

We Wish to emphasize that only on rare occasions imII the lesion consist 
entirely of one of the four types described above Occasionally, cases are 
encounteied in which all four types of lesions may be found However, with 
few exceptions, one of the lesions will be found to predominate Since there 
IS fiequent blending of the various lesions, an accuiate mathematical division 
\m11 not be possible The figures presented above, representing 76 cases of 
chronic cystic mastitis operated upon at Illinois Research and Educational 
Hospital during the past seven years may be different from those encountered 
m a private hospital because our hospital is a charity institution in which 
perhaps a more advanced stage of certain disease processes will be en- 
countered This might account for the relatively high incidence of precan- 
cerous lesions We wnsh to emphasize very emphatically that the lesion which 
w’e have designated as precancerous is not necessaril}’- going to terminate in 
carcinoma Theie is no invasion we, therefore, wish to emphasize that it 
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IS still a benign lesion, which does not require radical treatment, however, 
simple mastectomy as discussed later is usually indicated so that all of the 
dangerous areas are removed We have estimated that if lesions weie 
nnti eated, the possibility of development of cancer in each of the four groups 
would be somewdiat as follow'S 


Adenofibrosis 

Benign parenchymatous hyperphsn o to 10% 

Precancerous h\ perplasia 20 to 30% 

Cystic disease 2 to 4% 


Obviously, there is no w^ay of determining the probability of development 
of carcinoma since sin geoin i emove all the lesions which aie of the suspicious 
type Removal of the lesion eliminates the possibility of caicinoina unless the 
excision is inadequate As a matter of fact, w^e have obseived development 
of carcinoma m precanceious hyperplasia treated by inadequate local excision 
It should be emphasized that piopei excision wull i educe the possibility of 
malignant tians formation to a minimal figure, but wall preclude accurate 
estimation of the dangeis associated with the lespective lesions 

Semb" has classified chronic cystic mastitis into two gioups (i) Fibio- 
adenomatosis simplex (miciocystica) , and (2) fibio-adenomatosis cystica 
(wuth macroscopic cysts) He indicates that caicinoma may develop in 
such lesions, and lemarks that in his senes the frequency was 2 pei cent 
in the former gioup and 24 per cent m the latter group 

PATHOLOGY 

The foui groups of lesions desciibed below^ lepiesent the foui major 
pathologic changes obseived in chionic cystic mastitis Although more than 
one type of lesion is frequently encounteied in the same bieast, wnth few 
exceptions one of the foui piedominates 

I Adenoph osis — In these lesions replacement of the breast by con- 
nective tissue forms the salient featuie The connective tissue appeals to be 
laid dowui to 1 eplace a pei iglandulai edema, seen best in the earhei cases By 
prohfeiation the connective tissue comes to surround the glands and infiltrate 
betw'een them This piocess results m a fibrous stroma wdiich breaks up the 
noimal lobule ariangement and conveits the breast to a maikedly fibrous 
slructine We do not know’- the pathogenesis of this lesion We do know 
that only a pait or all of the breast may be so altered We, likewise, know’ 
that it may occui at any age and thus it is possibl}'- due to several sets of 
factois which could excite the connective tissue elements to overgrow the 
epithelial 

In the eaily stages, the breast piesents a tense, moderately increased con- 
sistence upon palpation The parenchyma feels indurated and rubbeiy firm 
The supeificial surface may be somewhat gianular because of minute nodules 
This IS produced by infiltration of the ends of Coopei’s ligaments by the 
coimectue tissue (Cheatle and Cutlei-*) True nodulant} as generall} con- 
sidei ed in breast lesions is pi oduced b} cysts and these do not form a prominent 
featuie in typical adenofibiosis, hence will not be a common finding In 
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the latei phases the hi east palpates as a solid mass, uniformly of firm rubbeiy 
consistence c 

The gioss pathologic findings upon sectioning through such a breast 
consist of a geneiahzed inciease in paienchyma which is characteristically 
ivory-white in coloi The appaiently increased parenchyma is a relative 
feature, as it is more a featuie of prominence rather than amount since most 
cases of adenofibrosis occur m rather small breasts Firm, elastic, ivory- 
white tissue may be found to replace parts or all of the breast according to 
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Fig 2 — Advanced stage of adenofibrosis, illustrating a marked preponderance of 
fibrous tissue with a paucity of glands, the cells of many of which are snowing degen 
erative changes 

varying involvement Permeation into the marginal ligaments may produce 
a false lobulation of the supeificial fat At times the cut surface xvill reveal 
minute gray-pmk specks These represent aieas of glandular hyperplasia, 
and are usually obliterated by the overgrowth of connective tissue Cystic 
spaces are uncommon findings, and usually do not attain significance m either 
size or numbers in typical cases of adenofibrosis Occasionally small cysts 
of a few millimeters size are encountered, however These occur as sharply 
outlined spaces (actually only a simple dilatation of ducts), and contain a 
small amount of clear to pale cream-colored fluid The presence of numbers 
of cystic spaces which may also range upwards to several centimeters in size 
throughout a fibrotic breast is indicative of a transitional state with one of 
the other types of chronic cystic mastitis 

The mid oscopic picture in adenofibrosis depends partly upon the duration 
of the process Except for the long-standing cases, especially m elderly 
women, the usual case xvill demonstrate all the changes of the disease The 
early changes consist of a moderate increase and proliferation of the glandular 
elements The glands are grouped in lobular fashion, show moderate irregu- 
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lanty of foim with biid-like oiitbianching The epithelium consists of two 
01 thiee layeis of small, dark, loiinded cells Theie may be slight dilatation 
of the ducts, chiefly due to a collection of bright i eddish-colored secretory 
material, also present in the lumina of the glands In many instances a zone 
of deal edema will be found about the lobule and likewise between and around 
the individual glands Into this edema, fibroblasts and oldei connective tissue 
cells wall be seen pi ohferating In latei phases this connective tissue pro- 
hfeiation and behavioi becomes more and more piomment, forming the 
essential manifestation of adenofibrosis Lobules are set apart by it, latei 
the individual acini aie sepaiated fiom each othei until no lobule ariangement 
can be distinguished The end-iesult is one of widely separated glands and 
ducts lying in a veiy dense connective tissue stroma In many such breasts 
laige areas consisting wholly of connective tissue are found Often, especially 
in senile w'omen, only traces of atrophic glandular elements remain 

These are the findings of typical adenofibi osis , there should be no evidence 
of cyst formation oi epithelial hyperplasia When such changes are present 
as concomitant findings, it indicates that another type of chronic cystic 
mastitis has become superimposed upon adenofibi osis 

2 Benign Paienchymatous Hype) plasm — As indicated by the teim se- 
lected, this condition consists of a hyperplasia of both the glands and ductal 
elements of the breast At the outset one must note that this is an epithelial 
pioliferation, in contrast to adenofibi osis which is essentially an alteration 
of the bieast by connective tissue changes The manifestations of benign 
paienchymatous 113^301 plasia may be explained as the sequelae to an increased 
prohfeiation of the glandulai elements follow^ed by secietory activit}'' The 
secretory pioducts aie neithei evacuated nor absorbed They collect m the 
ducts, dilating them to foim cysts Stagnation and peihaps chemical alterations 
of this material allow' it to act as an iiritant upon the lining epithelium of 
the glands and ducts, thereb}' inducing a further irritative h3'perplasia m their 
epitheha This irritation theoi}', as held by Cheatle and Cutler,"^ Ewnng,'' 
and othei s, is very piobably a factoi of nnportance, but is probably a secondary 
one The initiating factor foi the preliminary glandulai hypeiplasia is 
piobably a hoimonal change, possibly an increase m estrogens 

The most significant gtoss findings in benign paienchymatous h}'peiplasia 
aie the nodules piesent upon palpation The nodularity is due to the presence 
of cysts, and dilated coid-hke ducts The stromal consistence is onl}' moder- 
ately increased, and does not form such a significant feature as in adenofibrosis 
In the early stages palpation of the breasts reveals localized or diffuse 
areas of inci eased consistence in which are minute shot-like areas Thin 
bi easts, lacking aii}' appreciable fat pad, ina}' allow one to distinguish a number 
of sw'ollen cord-hke ducts which radiate aw'a}' from the subareolar region 
These ducts may reveal bead-like enlargements along their course The 
latei phases piesent a more generalized and distinguishable nodularit}' 
The nodules are usualh enlaiged, ranging up to tw'O centimeters in size 
and are thus moic leadily made out The} ha3e a fiim but lesihent 
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sistence Their multiplicity and only partial fixation are important features 
m differentiating them, since fibro-adenomas are usually freely movable, 
while carcinoma is significantly fixed as well as harder m consistence 

The cut swface in benign parenchymatous hyperplasia presents variable 
yet significant numbers of cystic spaces throughout a pale gray or light tan- 
colored stroma In a strict sense these are not true cysts, but the sectioned 





Tig 3 — Benign parench\matous hjperplasia, revealing an increase in number of 
the ducts with dilatation and an increase in the number of the cells lining some of the 
ducts The interstitial connective tissue is unusuallj dense here, but will be moder 
ately increased in almost all cases of chronic cjstic mastitis 


lumina of dilated ducts They are called cysts due to their general rounded 
outline, discrete character, and fairly distinct wall When exposed, but before 
incision, they may appeal as silver-blue to red-brown rounded masses These 
features are due to retained material shining through thin duct walls In- 
cision of the cysts yields inspissated material which may show a wide range 
of character, from cloudy grayish-tan fluid to deep yellowish-brown material 
of butter)’- consistence Removal of this material should reveal a smooth 
gray-white lining, a significant feature since absence of any epithelial altera- 
tion of the cyst lining (such as papillations) denotes the benign character 
of the lesions 

The stroma of parenchymatous hyperplasia is neither as abundant nor as 
firm m consistence as that of adenofibrosis, in which condition it forms the 
prominent feature Cystic spaces, which are relatively uncommon and insig- 
nificant when present m adenofibrosis, form the basic picture in benign paren- 
chymatous hyperplasia One variation of benign parenchymatous hyperplasia 
should be noted In some cases, the cut surface of the breast will present 
numbers of minute gra)-pink specks, denoting foci of glandular hyperplasia 
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Such areas aie not a very prominent gross finding, but aie, however, commonly 
found m the microscopic sections For this reason a specific term adenosis, 
referring to alterations of glands, has been selected to identify such lesions 
Microscopic examination may reveal a few areas composed of lobular or 
diffuse proliferations of glandular elements in contrast to the ductal alterations 
more commonly found Since other sections from the same breast wull generally 
show parenchymatous hypeiplasia, it w^as felt that adenosis should be recog- 
nized, but relegated to a subgroup of parenchymatous hyperplasia 

The benign character of parenchymatous hyperplasia may be established 
on the basis of two gross findings These are (i) the absence of gross 
papillations of the epithelial linings of the enlarged ducts and cysts after 
evacuation of then contents, and (2) a uniform, moderate consistence, 
showing no irregular firm to hard areas Breasts presenting either of these 
findings should be considered in an advanced state of epithelial hyperplasia 
and should be examined carefully by histologic examination for the presence 
of precanceroiis or malignant changes 

Miaoscopically, benign epithelial alterations m the lining epithelium 
of glands and ducts form the most significant finding In most instances 
the changes are most prominent m the ducts, the glands being altered but 
to a lesser degree A second piomment feature of benign parenchymatous 
hyperplasia is the presence of glands and ducts dilated to cystic proportions, 
and filled wuth secretory products and epithelial debris The epithelial changes 
consist of a moderate increase in the size of the cells, which assume a 
polyhedral outline Their cytoplasm is more prominent and the nuclei 
become darker staining The cells often appear m several layers, and show a 
tendency to form pseudopapillary processes with no supporting strorna 
The picture is one of overgrowth, but cannot be considered neoplastic in 
type The benign character is indicated by the uniform size and shape of 
the cells, even staining qualities, a regular pattern or stratification of the 
piled-up cells, and lack of bizarre mitoses There is no tendency tow’ards 
invasion of the surrounding stroma 

While the changes described above are usually most prominent m the 
ducts, there may be a sufficient preponderance of glandular hyperplasia (i e , 
increase in number of glands) and alteration as to warrant designation of 
the subgioup adenosis In this type of lesion, glands, wffiich are increased 
in number, are arranged in lobular patterns, or as a diffuse proliferation The 
glands are composed of darkly-staimng epithelial cells, w’hich, likewise, may 
be several la}ers deep There are no other significant changes beyond 
those described in the ducts, and the hyperplasia is w^ell wntliin benign limits 

The glands in adenosis frequently contain a reddish secretory material in 
their lumina 

Accompanying these epithelial alterations of glands and ducts are the 
c\stic changes Reddish-stainmg secretory material is seen in many of the 
glands and as this collects in the ducts, cysts are formed by dilatation The 
dilated cistic ducts are lined by flattened epithelium In the cyst lumma 
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the secietoiv mateiial is often found to contain desquamated cells and 
then debris 

These are the essential findings of benign parenchymatous hyperplasia 
The mild degiee of epithelial hyperplasia as described is benign m nature 
It IS impoitant to note that we are dealing with epithehal changes and that 
as such w'e must lemembei they may be transformed to or be accompanied 
by moie advanced epithehal changes, ivhich could alter the findings to one 
of piecanceious hypeiplasia oi actual caicinoma Again, benign paien- 
chymatoiis hyperplasia may accompany oi become superimposed upon the 
changes of adenofibrosis 



Tig 4 — Benign parenchymatous hyperplasia, re\eahng marked increase in glandular 
elements, presenting a picture uhich y\e have designated as adenosis 


3 Pi ecancei ons Hypei plasia — By definition, this group consists of those 
cases having an epithehal hypeiplasia w'hich resembles that seen in carcinoma 
The hyperplasia exceeds the benign limits characteiizmg parenchymatous 
hypeiplasia, yet lacks the invasiveness and anaplasia of cancel This is a 
contioveisial group clinically speaking, inasmuch as it is impossible to tell 
which of these cases wall go on to actual malignancy The authors have 
seen this lesion in close proximity to unquestioned cancel, and have seen 
cancer develop m breasts known to harbor such changes through biopsy at 
some previous time Also, we have found microscopic fields in these lesions 
wdiich lacked only the criteria of invasiveness to be called cancer Such 
areas cannot be ignored under a simple benign diagnosis — the w^elfare of 
the patient and surgical conscience demand a more precise terminology The 
existence of lesions bearing a potentiality for malignancy is in the authors’ 
opinion an adequate reason for separating them in a definite group We 
wish to describe these lesions pathologicall} . discuss then pathologic possi- 
bilities, and thereby oftei a basis upon w Inch thei api ma} be prescribed 
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First, \^e wish to emphasize the unfortunate fact that tlieie aic no aitena 
by zvhtch this g}Oup nioy be ideuiified oi scbdwted poiu pai enchyiuatous 
hypoplasia except miooscopically Neither palpation nor examination of 
the cut surface yields distinctive diagnostic findings Conclusions draivn from 
such examinations should be considered presumptive only, and chiefly for the 
purpose of selecting areas for thorough histologic study Nearly all such 
cases ivill present features i esembling those of benign parenchymatous hyper- 
plasia (which is fiequently concomitant), and the gross pathologic problem 
resolves itself into the selection of areas for microscopic study 

There are a number of feafiues ivhich ztnll aid in the selection of tissue 
blocks to find the most hypei plastic and suspicious areas These are (i) The 
lining epithelium of ducts is usually smooth, glistening, and silvery-pmk 
in color Any discolored, loughened, thickened, or pebbled areas should be 
regarded with suspicion and removed for section Sometimes in the largei 
collecting ducts one may find low' papillations, or even discover an intra- 
ductal papilloma These stiuctuies should theiefoie be examined caiefully 
(2) The cross-sectioned lumina of ducts and cystic spaces w'lll be filled w'lth 
secietoiy debris Upon moderate pressure this material can be evacuated, 
leaving a fairly smooth inner wall Spaces w'hich yield only a central core 
of then contents w'liile a duty gray-tan debris remains should be regaided 
with care (3) Areas which appear to be a coalescence of minute cystic spaces 
with ill-defined w'alls and but little excrescent debris aie especially suspicious 
(4) Heie and theie areas of a fiiin mduiated charactei are often palpable, 
but not readily visualized These likew ise should be examined microscopically, 
frequently necessitating a number of tissue blocks The authois have found 
that search for these areas is gieatly facilitated by a definite technic If after 
a preliminai} examination by palpation and a cut section one is able to rule 
out cancel, further examination is deferred to fix the entire specimen in 
formalin Aftei fixation, the specimen is washed, and then examined by 
making paiallel cut-sections through the entire specimen These should be 
about one centimetei apait so that the resultant slices may be palpated fiom 
both sides Much infoimation may be gained b}' such a method since very 
small areas of increased firmness w'lll be discovered w'hen palpated from 
both sides between thumb and forefinger The value of this technic is apparent 
when one emphasizes that the entire problem in these lesions is a microscopic 
one Since the gi oss findings ai e very inconclusive, the microscopic problem 
can onh be soKed b\ an adequate search foi the evidence of precancerous 
Inpeiplasia by nuineious tissue blocks Naturally most of the areas reinored 
will show benign paienchimatous hypei plasia bnly one paii of the bicasf, 
pci haps only a single block, may show' a piecancerous change When a pre- 
canceious change is found, it becomes the essential feature in diagnosis, 
legardless of the benign charactei of the lemannng breast 

Since the micioscopic pioblem is an extremely important one, good micro- 
scopic sections as well as pathologic familiaiit} with these lesions are neces- 
sar\ foi an accuiate diagnosis The authors do not liehei e tliat a frozen section 
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reveals the microscopic changes found m these lesions in a manner which will 
allow an honest interpretation We have seen a number of errors m the 
conclusions drawn from frozen sections It is difficult enough to make an 
accurate interpretation on excellent sections Since this problem is so 
important to the patient’s future welfare, we feel that only excellent micro- 
scopic sections should be used in identifying these cases 

The mtnoscopic diagnosis of precancerous hyperplasia is built upon a 
combination of findings which indicate advanced epithelial alterations beyond 



Fig 5 — Precancerous hyperplasia, revealing papiUations and layering of cells lining 
the ducts, many of which are dilated 


those seen m parenchymatous hyperplasia and approaching the epithelial 
changes of cancer Since all cancers of this organ are not alike, neither 
will the precancerous alterations be similar Thus one may encounter various 
types and degrees of epithelial overgrowth 

In most cases there will be a generalized gland and duct hyperplasia as 
seen m benign parenchymatous hyperplasia The features manifested in 
precancerous hyperplasia begin as an increased number of the cells lining 
ducts and glands, chiefly the jounei Plication, pseudo or actual papillary 
processes are found associated with these multilayered epithelia Gland and 
duct outlines become distorted and some become filled with the overgrowth 
of their lining cells Somewhat more advanced stages may show well defined 
microscopic cystadenomas and papillary adenomas Ducts are found plugged 
with swollen epithelial cells There are alterations of form and arrangement, 
size and numbers of glands and ducts, and their cellular components, but of 
themselves these changes are not necessarily precancerous If in addition 
one finds alterations of the cells, consisting of increased and variable size, 
irregular staining featmes along A\ith swollen, vacuolar and hyperchromatic 
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nuclei which display increased mitoses, we ate justified in terming the lesion 
precancerous Cell polarity is indicated by the pattern of the cells in relation 
to their underlying wall or the stromal core of a papillary process When 
the cells range side by side in an even, regular pattern with their long 
axes parallel, the lesion is not advanced Cbiiversely, if there is heterogeneous 
grouping of cells with no attempt to form a pattern, such as when cell axes 
are lost or point in all directions, then one is dealing with a more advanced 
lesion While the resemblance to cancer is at times remarkable, we do not 
feel justified in a diagnosis of cancel without the criterion of actual invasion 
We believe that these features of cellular overgrowth in its vaiious forms 
(plication, papillations, and filling of lumina), along with variable polarity 
and cellular changes approaching anaplasia, are all features which resemble 
those seen m cancer, but do not constitute cancer u ithout cellulai infiltration 
of the breast stroma We do feel that hyperplasia of the precancerous type 
as described should be classified as a separate entity, particularly since treat- 
ment is different from that of other types of chi omc cystic mastitis 

4 Cysitc Disease {Dwolniwn Cysts) — ^This condition may be defined 
as a solitarj^-appeaimg cystic mass of the breast, usually found in elderly 
women The appearance of the cysts duiing the menopause or immediatel}'’ 
following has led to the conclusion that their oi igm is in some manner sequel 
to the involutionary changes of the bieast, and the concomitant endocrine alter- 
ations of this period There is no e\ idence of any neoplastic or inflammatory 
relationships There are no epithelial changes which would point to any 
relationship to cancer, hence they aie essentially benign in nature Fre- 
quently they arise on the anterior suiface or lateral margins of the breast, 
in which position part of the cyst may be laised above the breast suiface, the 
remainder being implanted in the bieast parenchyma 

Gioss pathologic examination of the excised specimen reveals a discrete, 
rounded, fairly movable mass which is palpably tense, but not definitely hard 
The mass, containing fluid undei piessure, will not fluctuate, but yields 
elastically in some instances They are usually more resilient than the average 
fibro-adenoma Usually a single cyst, ranging from three to six centimeters 
m size, IS found, although several smallei satellite cysts may be grouped 
around the base of a largei dominant cyst, on other occasions small cysts 
may be matted together and to palpation give the impression of a single mass 
Upon exposure, some of the cysts will present the typical “blue dome” of 
Bloodgood All will not present such an appearance, since some are thick 
walled or deeply embedded in the breast substance Incision into the cyst 
allows a serous or semicloudy fluid to escape, usually spurting from pressure 
Cysts containing serous fluid will generally show a smooth silvery-white 
interior lining, whereas those having cloudy fluid piesent a dull, light gray 
lining uhich resembles granulation tissue The smooth, unaltered lining of 
the cj^sts characterize the condition as benign No papillary processes or other 
epithelial changes of the lining are present, therefore little relation to cancer 
exists The cyst walls” are composed of gi ay- white tissue, actually the sur- 
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lounding breast paienchyma which has been compressed by the expansion 
of the cyst They have a leathery consistence which cuts with considerable 
resistance The thin walls of the ‘blue dome" variety allow their contents 
to shine through, thus yielding the characteristic appearance They are 
found often near the surface, the small amount of overlying parenchyma being 
thinned and compressed as the cyst expands upward The lemaining breast 
may show any of the othei varieties of chronic cystic mastitis which could 
be present before cystic disease developed However, most cases show only 
the soft fibro-fatty tissue of the involuted breast 



Fig 6 — More advanced stage of precancerous hjperplasia, reiealmg a growth of 
lining cells sufficient to fill the ducts However, there is still no invasion suggestive of 
malignancy, although the cells of the ducts ns well as glands are irregular in size and 
shape and stain deeply Mitoses are common 


Mtaoscoptcally, the cyst Avail is found to have a rathei fibrous stroma 
containing flattened and ■ compressed parenchyma , the lining epithelium is 
usually shrunken and pale, and atrophic in appearance The serous type of 
cyst IS found to have a single layer of flattened cells forming its lining The 
cysts having a cloudy fluid content show a few layers of similar small cuboidal 
type cells Achich are loosely held together and appear desquamative These 
are sometimes infiltrated Avith a few lymphocytes Degeneration and des- 
quamation of these cells Avould account for the cloudy fluid in the cysts 
These minimal epithelial alterations signify the benign nature of the cystic 
structures termed cystic disease 

RELATIONSHIP OF CHRONIC CYSTIC MASTITIS TO CARCINOMA 

Years ago there ivas by no means complete agreement that chronic cystic 
mastitis would develop malignant characteristics Hoivever, practically all 
of the investigators reporting on the disease during the past feiv years have 
concluded that carcinoma may and does arise in chronic cystic mastitis 
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One of the most convincmg of these studies is that leported recently by 
Warren® He studied the incidence of cancer of the breast in the State of 
Massachusetts as compaied with another series from Toronto After this 
study he concluded that "the breast cancer attack rate for women with chronic 
cystic mastitis and related lesions m the age-group from 30 to 49 years is 
1 1 7 times the rate for the Massachusetts female population , in the group 
ovei 50 yeais of age, 25 times as gieat, in another group, 45 times as 
great'’ Cheatle and Cutler^ have estimated that at least 20 per cent of 
their cases of cancer arose m areas of chronic cystic mastitis The authors 
are likewise convinced that carcinoma of the bieast frequently arises in 
areas of chronic cystic mastitis Since we have obsen^ed carcinoma develop 
m areas of piecancerous hyperplasia, and have encountered this type of 
lesion in 15 or 20 per cent of oui cases of caicinoma of the breast, we are 
convinced that there is a definite lelationship between caicinoma and chronic 
cystic mastitis, particulai ly the type which u e have desci ibed as precancerous 
hyperplasia As previously discussed, it is impossible to estimate, with any 
degree of accuracy, uhat percentage of cases of chronic cystic mastitis 
might develop carcinoma, since suspicious lesions of the persistent type are 
removed surgically 


CLIlSriCAL MANIFESTATIONS 

V. 

There are relatively few manifestations of chionic cystic mastitis Difter- 
entiation of the various types cannot be made on symptoms alone because 
of the extreme variabiht)^ of complaints As discussed below, examination 
wull help to a great extent Pain is the most constant complaint, but it is 
extremely variable in intensity It is by no means present m all cases It 
IS usually increased during niensti nation, and laiely severe In patients 
complaining of severe pam, findings aie apt to be minimal , in fact such cases 
are usually best classified as mastodynia, wdiich is probably not related to 
chronic cystic mastitis In these cases, examination is usually negative 
In about 5 per cent of cases discharge fiom the nipple wall be noted 
In about half of these (Hinchey") the discharge wall be bloody 

Examination usually reveals a slight enlargement of the affected breast 
The breast tissue itself is not attached to the skin Tenderness is fairly 
constant, and is usually more pionounced over the nodules, but the location 
may change from day to day 

In adenofibi osts the whole breast is apt to be involved in the disease process 
The parenchyma is indurated lather diffusely and has an elastic resiliency 
The surface of this disk-shaped breast tissue is roughened but not ver)' 
nodular In this gioup tenderness as well as pain is usually mild 

In bemgn parenchymatous hypoplasia the indurated areas aie apt to 
be local and possess nodular characteristics These nodules vary from o 5 to 
two centimeteis in diameter and are usually cysts containing fluid under a 
variable amount of pressure The stroma itself is less firm than in adeno- 

fibrosis Tenderness and pain are variable, on some occasions being quite 
prominent 
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In p)ecance)ous hypejplasta the history and examination will be very 
similar indeed to parenchymatous hyperplasia Only on cut section of the 
excised tissue can an impression be gained as to the seriousness of the 
lesion Even then impressions are usually inaccurate until the microscopic 
section can be seen 

In cystic disease the breast itself is usually atrophic, particularly since 
most of these patients are in the older age group, past the menopause 
Large nodules up to four or five centimeters m diameter may be palpable 



These nodules, ^^hlch are of course cysts, may be palpated as resilient non- 
fluctuant areas Many of the cysts are of the type described by Bloodgood 
as “blue dome” cysts Frequentl}’^ numerous small cysts are present and so 
matted together that the involved area is palpated as a sohtar}'^ nodular mass , 
only on cut section may the true nature of the lesion be revealed 

Diffei ential diagnosis may be extremely difficult The lesion may simu- 
late benign neoplasms, but fibro-adenomas are usually more circumscribed, 
and firmer in consistence Likewise, there may be extreme difficult}^ in dif- 
ferentiating chronic cystic mastitis from early cancer Although a diffuse 
nodularity implies the presence of chronic cystic mastitis, yet there is alwa^’^s 
a danger that a carcinoma may be developing in one of the nodules, unless the 
patient is quite young One of the most reliable signs in aiding differentiation 
of chronic cystic mastitis from carcinoma is skin retraction, which is fairly 
constant in carcinoma, even of the early type Rarely, indeed, is skin 
retraction present in chronic cystic mastitis, unless an acute inflammation 
has been present at some previous time This difficulty of differentiation 
complicates treatment as Mill be discussed beloM% and frequently influences 
the phjsician tovard operative therapy 
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an indefinite period, particularly if one of the nodules is more indurated and 
less defined than the others In women past 40 or 45 there is a tendency to 
lesort to local excision, particularly if the mass has been there more than 
a few months Attempt should be made to remove all of the nodules This 
may lequire resection of half the breast Regardless of the amount of breast 
involved, considerable normal tissue adjacent to the nodules must be removed 
so that all the diseased area is included m the resectfed tissue If a wedge- 
shaped sector IS removed, the cut edges can be approximated, thereby 
eliminating dead space It is essential to eliminate dead space, since infection 
IS apt to develop m these areas Hemostasis must be carefully achieved, 
spontaneous cessation of bleeding occurs slowly on the cut surface of breast 
tissue, because the firm bi east tissue does not allow retraction and contraction 
of the cut vessel A dram may be inserted foi 12 or 24 hours, but should not be 
allowed to remain longer than that time Under ordinary circumstances the 
wound is dosed without drainage 

As stated previously, it may he impossible to identify precancerous areas 
by clinical means in the mastitis lesions We are firmly convinced that if 
the microscopic section reieals precancerous tissue, as illustrated in Figure 5, 
or 6, a complete mastectom}^ (not radical) should be performed We have 
observed carcinoma develop in a breast following inadequate removal of pre- 
cancerous tissue Moreover, it is now estimated by most authorities, including 
Cheatle and Cutlei and others, that at least 20 pei cent of the carcinomas of the 
breast develop in, or pass through, a stage of chronic cystic mastitis Ewing^ 
has stated that “about 50 per cent of the breasts excised for cystic disease 
show pronounced precancerous changes or miniature carcinomas” We are 
therefore, firmly convinced that when local excision reveals hyperplasia of 
the precancerous type, the entire breast should be removed 

SUjMMABY 

In view of the marked confusion as to the classification of the various 
types of chronic cystic mastitis, we have attempted to separate the lesions 
into groups which would have a pathologic as w'ell as clinical significance 
From this standpoint, it appears to us that chronic cystic mastitis can be 
divided into four groups as follows (i) Adenofibrosis , (2) benign paren- 
chymatous hj^perplasia , (3) precancerous h)’'perplasia , and (4) cystic disease 
At times a single specimen may reveal gradations of all four types described, 
but w'lth few^ exceptions, one of them predominates A lesion is classified 
as piecancerous even if only a very small portion of the breast reveals this 
type of change The types of pathologic changes herein described have been 
recognized and described previously, but we have endeavored to formulate 
a classification wdnch w ould avoid complicated terms and yet have a pathologic 
as w^ell as clinical significance 

Our classification is based somewdiat upon the supposition that carcinoma 
ina) at times be superimposed on chronic c} Stic mastitis We are convinced 
as are practically all w'orkers publishing material on the subject during 
the past few years, that carcinoma can and does develop in certain types of 
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chionic c% Stic iiicistitis In oiu cstinititioii a.ncl cxpciiciicc, caicinoiim is most 
apt to develop in piecanceious hyperplasia, which is m itself a benign 
disease In view of the strong possibility of development of caicmoma in 
precancel ous hyperplasia, we recommend simple mastectomy (not radical) 
if removal of a nodule leveals a hypeiplasia of the precancerous type Adeno- 
fibiosis and cystic disease aie least susceptible to malignant change, and foi- 
tunatel} aie leadily distinguishable clinically and pathologically (paiticulail) 
from the pathologic standpoint) from pai enchymatous hypeiplasia and pie- 
cancei ous hyperplasia 

REFERENCES 

1 Loeb, L Further Im estigations on the Origin of Tumors in Mice J Med 
Research, 40, 477, 1919 

= Lacassagne, A Hormone Pathogenesis of Adenocarcinoma of the Breast Am J 
Cancer, 27, 217, 1936 

3 Semb, Carl Fibro-adenomatosis Cystica Alammae, Acta Path and Mic Scand , 5, 

62, 1928, idem Acta Chir Scand Sup, 10, 1-484, 1929 (Transactions of the Thud 
ScandinaMan Pathological Congress) 

4 Cheatle, Sir G L, and Cutlei, ]\Ia\ Tumors of the Bieast J B Lippincott Co, 

Philadelphia, 1931 

Ewing, James Neoplastic Diseases 4th ed , W B Saunders Co , Philadelphia, 1940 
« Warren, Shields The Relation of “Chronic Mastitis” to Carcinoma of the Breast 
Surg, Gynec &. Obst, 71, 257, 1940 
■ Hinchey P R Nipple Discharge Annais oi Surgery, 113, 341, 1941 
® Ta3dor, H C The Endocrine Aspects of Chionic Mastitis Surg, Gynec &: Obst, 
74, 326, 1942 

Discussion Dr J Gariand Sherrill Louisville, Ky The report of Doctor Cole 
IS excellent and I appreciate it very much Many of the best surgeons think it wise to 
obtain a biopsy in doubtful cases , how ever, in my opinion there is the possibility that one 
may be misled if the section is taken from a portion of the growth in w'hich malignant 
change is not yet present, whereas in another part the evidence w'ould be clear-cut Then, 
too, there is the possibility of spreading the disease if the proliferating cells are transported 
as a result of the section 

We have usually attempted to make a diagnosis from the clinical history and physical 
examination On this account “w'hen in doubt it is well to plav trumps” One rarely 
makes an error if the symptoms point strongly to cancer, and we have had no regret because 
of early and radical removal of a suspicious neoplasm When m doubt it is wise to lemoie 
it at once, radically, and if considered wise, to follow this by irradiation Tw’o cases 
have impressed me as to the greater activity of cancer m jmung w'omen The fiist was 
in an unmarried w'oman age 24, wdio consulted her physician four days after she first 
noticed a rounded growth in her breast, with no palpable nodes in the axilla or othei 
evidence of a lesion elsewdiere She came to radical removal with complete dissection of 
the axilla, also had irradiation, yet died wuthin the year In another case, a woman in 
the early 30’s presented a suspicious erosion on the cervix wuth irregular bleeding The 
extent w’as so slight that some doubt of cancer w'as expressed A most radical removal 
w'as promptly performed but without avail 

For this reason I am certainly very radical in treatment in jmung patients On 
the other hand I have seen an old man live for many years wuth a skin epithelioma 
with but little treatment, and finally die of an intercurrent affection, with little 
disturbance from the malignant grow'th In mj'' experience growths out from the bodv 
are less dangerous than those wdiich tend to extend into the tissues 

Dr j Shelton Horsley, Richmond, Va Doctor Cole has given one of the best 
expositions of chionic cystic mastitis that I have heard I should like to ask him if he 
has obsened any connection betw'een the administration of estrin pioducts and the 
occurrence of chionic cistic mastitis or cancer 
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Dr John C Henthorne, Vicksburg, Miss I agree with Doctor Cole that there 
seems to be a recent increase in the belief that certain forms of cystic mastitis arc 
premalignant On the other hand, this belief may prove to be more a matter of 
religion than science and may be a step in the wrong direction The pioneer work 
on cystic mastitis as a benign disease not related to cancer was done by Bloodgood,* 
who found that the incidence of cancer was somewhat less m patients who had chronic 
cystic mastitis than it was in the general population Campbell,t whose work was 
called to my attention by Doctor Bell at the University of Minnesota, came to the 
same conclusions as Bloodgood 

One of the slides shown by Doctor Cole demonstrated the peculiar type of eosinophilic 
epithelial hyperplasia sometimes called Schimmelbusch’s hyperplasia For many pathol- 
ogists this type of hyperplasia is a landmark of benignancy m questionable lesions of 
the breast In another slide, the last, there was demonstrated a comedocarcinoma In 
this type of carcinoma the cystic cavities are not related to cystic mastitis, but are caused 
by necrosis of the cancer epithelium m the centers of cell masses and, therefore, this 
slide in my opinion does not demonstrate any relationship between cystic mastitis 
and cancer 

Doctor Ewing once pointed out that occasionally pathologists become interested m 
certain forms of cellular hyperplasia and want to call them malignant because of bizarre 
morphology Ewing suggested that in order to establish the malignancy of hyperplasias 
of this type it was necessary to follow a number of patients who had this type of 
disease long enough to demonstrate that some of them develop metastasis or other 
well known phenomena characteristic of malignant tumors 

It seems to me that religious adherence to schools of thought based upon the 
morphology of chronic cystic mastitis may lead us m the wrong direction If clinical 
observations as suggested bv Ewing are carried out, it seems likely that many of the 
types of cystic mastitis now thought to be precancerous will prove to be completely benign 
if the patients are followed as closely as Bloodgood followed his cases, some for a 
period of 25 years 

Dr Warren H Cole, Chicago, 111 (closing) Doctor Sherrill is correct in his 
statement that if you cannot be sure about the diagnosis, and fear cancer, the breast 
should be removed or a very wide excision done But the chief point in my presentation 
is to urge improvement in our diagnostic ability so that we will not have to remove 
every nodular breast we see One can readily see how many mastectomies would be 
performed if we adopted the policy of removing all nodulous breasts, since perhaps 
the majority of women past the age of 40 have a variable amount of nodularity in 
their breasts 

Doctor Horsley’s question is hard to answer We had one patient develop carcinoma 
while under theelm therapy, but perhaps that patient would have developed carcinoma 
anyway The experiments of Loeb and Lacassagne prove that m mice, carcinoma 
can be produced with estrin, but they used large doses Anyway, if I were a woman 
I would not want to take estrin compounds over a long period of time I am sufficiently 
fearful of the danger of production of carcinoma by estrin compounds that I do not 
believe we should prescribe them except for temporary use 

Doctor Henthorne called attention to the fact that Doctor Bloodgood did not 
believe carcinoma developed in chronic cystic mastitis I might also add that Doctor 
Bloodgood, like an>one else, may at times have been m error I believe I am quoting 
Geschickter (who was an associate of Bloodgood) correctly, when I say that he 
(Geschickter) now believes that carcinoma does develop m chronic cystic mastitis 
The best clinical follow up report I know of on this subject is that of Shields-Warren, who 
has conducted extensive research into the possibilities of development of carcinoma in 
chronic cystic mastitis, he is convinced from his studies that these patients do develop 
carcinoma The area of the section which Doctor Henthorne thought revealed comedo 
carcinoma, true enough resembles that lesion, but m reality shows degenerated epithelial 
debris in ducts which aie the seat of advanced epithelial hyperplasia If we did radical 
mastectomy for such lesions we would frequently be guilty of performing needless radical 
surgerj for benign lesions 

* Bloodgood, J C Annals of Surgery, 79, 172, 1924 

T Campbell, O J Arch Surg, 28, 1001, 1934 
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The fact that some confusion still exists in legard to the management of 
the undescended testicle and the rathei unsatisfactoiy end-iesults we have 
noted in some of the no ciyptoichids that have come under our caie has 
encouraged presentation of this subject Our purpose will be to indicate 
that results generally could be impioved by a more widespread adjustment 
of management to confoim uith certain significant and appaiently unap- 
preciated observations 

For several years attention has been focused on the i espouse of the 
undescended testicle to endocrine stimulation Rational evaluation of this 
form of therapy seems to have been delayed an unusual time in some quarters 
That the method has a natuial appeal is easy to undei stand Its limitations 
and dangers have not, houever, been fully realized While time does not 
permit a comprehensive discussion of boimonal treatment and in spite of 
the fact that only a few definitely pi oven undesirable effects have been 
reported, our own observations, and those of many others, have convinced 
us that artificial stimulation of the letamed testis by any gonadotropic oi 


androgenic substance has a small field of usefulness is practically unnec- 
essary and may be harmful We must i emember that the intimate relationship 
of the testicle with the thyioid, pituitaiy, and adrenal is as yet poorly under- 
stood , and it is oui belief that stimulation of the endocrine system has harmful 
potentialities and should be avoided, in that it may result in glandular imbalance 


or other systemic disturbances 

For purposes of discussion it is desirable to classify cryptorchids into three 
groups, VIS Group I Endociinopaths with letained testes Group II 
Those with ectopic testes Group III Those with inguinal canal or abdominal 
retention Pseudocryptorchids and infants wuth spastic retraction require 
only recognition as such and no consideration from a treatment standpoint 


GROUP I — ^ENDOCRINOPATHS WITH UNILATERAL OR BILATERAL NONDESCENT 

These boys must be carefully studied from an endocrine standpoint Most 
of them present the familiar adiposogenital syndrome of Frolich, with hypo- 
genitalism For these, hormonal therapy is appropriate and frequently results 
m testicular descent We must, howevei, remember that physiologic varia- 
tion in pituitary function occurs, and may result in obese changes with 
questionable genital hypoplasia and with delayed descent of the testicle 
We have seen adequate genital development proceed and descent occur in 
untreated boys of this type It is highly probable that endocrinal treatment 

Read before tlie Southern Surgical Association, December 7-g, 1943, New 
Orleans, La 
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licLS bcEU given undeseived credit foi producing descent in in&ny of sucli 
instances, especially if injections were begun shortly before or at the time 
of puberty Boys m this group, whose testes fail to descend at puberty or 
who have testicular ectopy, will, of course, require surgical attention As 
a whole, the group is a small one In our series less than 3 per cent 

GROVJP U — THOSE WITH ECTOPIC TESTES 

This group IS also small The testicle is outside the path of normal 
embryologic descent Surgical attention is necessary and maj be instituted 
at any age, 1 e , whenever one is satisfied the testis is ectopic Certainly 
one could not expect spontaneous descent to occur m any of this group 
The futility of hoimonal treatment is apparent Indeed, there is considerable 
experimental evidence in support of definitely harmful results from its 
use Mimpriss repoits degenerative changes m the mechanically retained 
testes of rats treated by hormonal injections Eisenstadt, Appel, and Frankel 
noted similar degenerative changes m the retained testicle of rats subjected 
to hoimonal treatment and at the same time observed no influence on the 
normally placed gonad It would seem, then, that for the ectopic testicle, 
hormonal injections are contraindicated and suitable surgical treatment should 
be undertaken at any convenient age 

GROUP 111 — THOSE WITH INGUINAI. CANAL, OR ABDOMINAL RETENTION 

Approximately 90 per cent of cryptorchids fall into this group The 
testis IS found somewhere along the course of the inguinal canal or occupies 
a 1 etroperitoneal abdominal position We, and others, have obsen’ed natural 
spontaneous descent in some boys in this group and usually at the time of 
puberty when the testicle receives its normal endocrine stimulation In vieu 
of this possibility, postponement of surgery until the advent of puberty or 
shortly thereafter seems not only lational but advisable, since in this nay many 
surgical procedures will be made unnecessary Wangensteen has shown that 
little growth occurs in the testis from birth to adolescence and he also noted 
little or no difference in the cellular structure of the retained and the normally 
placed testicle during that time The significance of these obsen^ations deserves 
emphasis It would seem then that because of the possibility of spontaneous 
descent in this group and in view of the fact that the testicle will not suffer 
degenerative changes by virtue of its undescended position and, further, 
because surgical accidental destruction u ill be minimized through few er 
operations, observation until puberty 01 shortly thereafter should definitely 
improve our ultimate end-results 

The difficulties encountered during the surgical management of the 
undescended testicle are quite familiar to every surgeon While normal size 
and position are highly desirable, this combination is all too often unattainable 
because of the maldeveloped or atrophic structure uncovered at the tune 
of surgery We have been impressed wnth the frequency of separation of 
the epididymis from the body of the testicle and other developmental defects 
of equal significance In one of our patients age 19 a cystic epididymis wuth 
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^as defeiens attached was in the sciotum wdnie the testicle and vascular 
cord components weie just outside the niteinal abdominal ring This caused 
considerable diagnostic commotion because the cystic epididymis w^as of good 
size and felt like a testicle both to examiners and patient Since the vas 
defeiens joined the sciotal mass, his lefeiiing physician was certain the 
patient had thiee testes In spite of anomalies, one must attempt low 
scrotal placement in all but the hopelessly ati opined in the inteiest of appeal - 
ance, mteinal secietion and moiale 

Of the numeious suigical methods devised and employed w^e aie at piesent 
convinced that the Keetle}-Toiek procecluie is best adapted This technic 
IS so well known that I shall not lecite its description Two oi thiee points, 
how^ever, merit attention Sciotal-thigh anastomosis mateiially aids develop- 
ment of the sciotnm, and piolonged thigh fixation of the testicle, by 
ovei coming contiactility in the elastic stiuctuies of the coid, prevents sub- 
sequent retraction to the top of the sciotum, wheie w^e have so often found 
it after othei surgical methods 

Satisfactory coid lengthening is of couise essential Deliberate and 
painstaking care duimg this proceduie cannot be ovei emphasized In this 
connection w e have found it quite helpful to liberate the vas deferens and cord 
vessels sepaiately w^ell inside the internal abdominal ring, and frequently 
follow them more than a finger’s length m then retropei itoneal position 
One is surprised at the amount of elongation obtainable in this w'ay and 
very grateful in that intiafumculai dissection is minimized The spermatic 
artery is often extremely small, difficult to recognize and easily injured 
We seriously doubt that the testicle can be adequately nouiished by the 
arteiy to the vas and belle^^e that in most instances atrophy of the testis or 
failure to gioiv aftei orchiopexy is the direct lesult of imperfect suigical 
technic in cord handling To avoid it one must exercise the greatest care 
during this proceduie and be ceitain that fixation of the testicle to the 
fascia of the thigh is accomplished wuthout undue tension 

From the standpoint of end-results insofai as low^ scrotal position is con- 
cerned our experience with the Keetley-Torek method has been highly 
satisfactory If, at the time of suigery, the testicle can be bi ought to a 
sufficiently low’' level one may be assured it wall retain that position ivhen, 
after thigh fixation, it is replaced in the sciotum In none of our patients 
has subsequent reti action to a high scrotal position occuired On the other 
hand, in approximately 20 pei cent the testis has remained smaller than its 
fellow^ In about one-half of this number its original structure w^as inal- 
developed, while in the remainder the ciiculation w^as probably injured at 
opeiation We have employed vitalium piosthesis in twm young men in 
w'hom unilateral postopeiative degeneiation occurred In both of these 
instances the cosmetic lesult w^as satisfactory and w^e have been unable to 
detect any unfavorable local tissue reaction 

While the w^eight of evidence seems to favor a greatei incidence of 
malignancy in the undescended testicle, we have not observed its occuirence 
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in any of our group, and feel that the possibility of development of malignancy 
should not encourage removal of the undescended testis, but does condemn 
intra-abdominal replacement Orchidectomy should be reserved for testes 
presenting definite or suspicious malignant changes Those with extreme 
degrees of atrophy may also be saciificed to advantage 

The incidence of hernia varies in reported series from 75 to 90 per cent 
We have found a hernial sac in all patients coming to operation, and have 
employed the Ferguson type of repair in order to avoid any loss in coid 
length While the processus vaginalis in many instances is empty, one is 
usually able to demonstiate a small communication with the peritoneal cavity 
Many investigations have convincingly shown that normal testicular 
function depends upon low scrotal position Moore states that “Not only is 
the congenitally retained testis in a degenerate condition but also an active 
mature testicle surgically removed from the scrotum with nerves, blood vessels, 
and vas deferens intact and placed in the abdomen shows marked degenerative 
changes within the period of a week It shrinks progressively as the germinal 
epithelium becomes more degenerate and does not again produce sperm cells 
as long as confined in the abdomen If piior to the loss of all lesidual germ 
cells the testis is replaced in the scrotum, recovery follows quickly and sperm 
cells reappear within approximately 60 days ” The eflFect of orchiopexy 
upon fertility has not been adequately studied from a clinical standpoint 
Few authentic recoids are available Although McCollum revealed fertility 
111 82 per cent of bilateial cryptorchids after orchiopexy m contrast to the 
fertility of 10 per cent in those not operated upon, this would seem to far 
exceed even optimistic expectations for all cryptorchids 

CONCLUSIONS 

It would seem that management of the cryptorchid could be improved by 

First — Careful examination of these boys with classification into groups as 
indicated 

Second — Because of the possibility of natural descent, observation until 
puberty or shortly thereafter is desirable for those m Gioup III 

Third — Except for boys with definite endocrinopathy, gonadotropic or 
androgenic treatment is unnecessary, and may, if injudiciously used, actually 
be harmful 

Fourth — From the standpoint of ultimate structure and position the 
Keetley-Torek procedure, or one of its modifications, seems best adapted 
surgically, and has given better results in our hands 
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EXTRASKELETAL OSTEOGENIC SARCOMA^ 

REPORT OF A CASE OF OSTEOGENIC SARCOMA OF THE LIP 

Willard H. Parsons, M T> , and John C Henthorne, M D. 

Vicksburg, Miss 

TROM T«E sections ON SURCCRT AND PATHOt-OGT OF THF VICKSBURG CLINIC, VICKSBURG, MISS 

Aiie\s of calcification and ossification, and even of tiue bone formation, 
aie not uncommon findings in certain inflammatory and neoplastic conditions, 
particularly m lesions capable of exciting localized hematomas or areas of 
necrosis Calcifications and ossifications of this kind have also occasionally 
been observed in fibrosarcomas arising m soft tissues In none of the latter 
instances, however, do the hone elements seem to he formed by the cells of 
the neoplasm 

In contrast to these lelatively fieqnent observations, the neoplastic cells 
of a certain raie gioup of fibrosai comas of the soft tissues apparently exhibit 
a peiveited tendency to foim bone The perversion is accompanied by othei 
manifestations of osteogenic saicoma, including the presence of large numheis 
of foreign body giant cells of the osteoclastic type Tumors in which this 
bone-formnig piocess occurs are classified as extiaskeletal osteogenic sarcomas 

In 1941, Wilson^ nas able to collect from the literatme 30 cases of 
“bone-forming malignant tumors m the soft parts,” to which he added 
ten other cases of “extraskeletal ossifying tumors,” six from the Registry 
of Bone Sarcoma of the American College of Surgeons and the remainder 
fiom the Departments of Surgery and Pathology of the University of Chicago 
Three of the ten new cases represented benign growtlis, and ^¥llson mentions 
other noninalignant cases of extraskeletal ossifying tumois not included 
in the 30 cases of saicoma winch he collected from the literature 

Wilson points out that myositis ossificans offers problems of differential 
diagnosis, and it seems reasonable to assume that a case or two of this 
condition may possibly be included 111 the 30 cases he collected from the 
literature, because of the notorious tendency of myositis ossificans to simulate 
sarcoma histologically Definite statements cannot be made on this point, 
since no attempt has been made to review the original material, but it might 
be said that such an error could occur only in a patient who was cured by 
local excision of his tumor In most of the reports, because either recurrence 
or metastasis was demonstrable, the malignancy of the lesion seems beyond 
question 

Of the 30 extraskeletal malignant tumors collected from the literature by 
Wilson, seven, or nearly 25 per cent, were osteogenic sarcomas of the thyroid 
gland, and 12 or 40 per cent, were osteogenic sarcomas of the breast Four 
tumors occurred m the thigh and one each 111 the gallbladder, the chest wall, 

*Read before the Southern Surgical Association, December 7-9, 1943, 'New 
Orleans, La 
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the abdominal wall, the kidney, the niesentei}', the Aastns externns, and the 
gastrocnemius muscle In Wilson’s personal collection, t\\ o malignant tumors 
occurred m the thigh, two in the gluteal region, and one each m the arm, the 
leg and the mediastinum The three benign extiaskeletal ossifying tumors 
occurred, respectively, in the forearm, the reti operitoneal tissue, and the thigh 

The seven lepoited osteogenic sarcomas of the thyroid gland include the 
tumor lepoited by Bioders and Pcmbeiton- which lepiesented the single 
case of this kind obseived at the Mayo Clinic m the couise of pathologic 
examination of appi oximately 40,000 thyioid glands An additional case 
of osteogenic saicoma of the thyioid, not included m Wilson’s series, was 
repoited by Batts, ^ m 1940 

The tw'elve reported osteogenic sarcomas of the breast include three 
so-called “caicinosai comas,” a raie and possibly a distinctive type of tuinoi 
The comment of Saphii and Vass,"* that this term is used too loosely and that 
many cases repoited 111 this categon'^ aie simply pleomoiphic carcinomas, is 
piobably justified On the othei hand, w'e aie oui selves convinced that a 
distmctive tumor of the mammarj’^ gland, containing both malignant epithelial 
elements and malignant connective tissue elements, really exists We have 
in our collection of pathologic specimens a tumoi of the mammary gland 
similar to the three caicmosarcomas in Wilson’s senes, it contains both 
malignant epithelial and malignant connective tissue We aie not reporting 
it at this time, partly because the clinical data m the case are inadequate and 
partly because w'e aie unconvinced that it really belongs in the group of 
extraskeletal osteosai comas, even though the causes foi the formation 
of bone in extraskeletal sarcomas and carcinosai comas are probably related 

If all reported sai comas of the mammaiy gland containing osteoid ele- 
ments were included in the categoiy of extraskeletal osteogenic sarcomas, 
the series would be even largei and the preponderance of these tumors in 
the breast even highei than it is in Wilson's collected cases The fibrous 
tissue of the mammary gland is apparently suitabl) disposed to the formation 
of bone, and, as Ewung'* has pointed out, giant cells of the myeloid t)pe 
occur m spindle cell and lound cell sarcomas of the breast The fiist cases 
of ossified tumors of the hi east weie repoited by Boneti in 1700, and by 
Morgagni, in 1769 In 1937, as Binkley and Stewart® noted, one author w^as 
able to collect 75 such cases from the literature The collection is probably 
incomplete, partly because of the frequent difficulty of determining from the 
listed titles exactly wdiat soit of case is being reported, and partly because 
many cases are undoubtedly not leported at all Thus, Wellbrock'^ reported 
a mammary sarcoma of this general type m 1929, and, m 1933 demonstrated 
another similar tumor containing bone to one of us (J C H ), but to 
our knowdedge has not yet reported it 

In addition to their possible origin in the tissues of the thyioid and the 
bieast, it seems piobable that some osteogenic sarcomas of the soft tissues 
ma3f.de^elop fiom old calcified hematomas or fiom foci of myositis ossificans 
One case in Wilson s collected scries could leadily fit into this group and m 
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three of the additional cases which he repoited the patients had observed hard 
tumois, in one instance pieceded by trauma, foi lo to 12 yeais before 
evidences of malignancy became manifest 

Titrnei and Craig,® who lepoited a peisonally obseived case of osteogenic 
sarcoma of meningeal oiigin, studied calcification and ossification in meningeal 
tumors, and compiled a full list of lefeiences to the literatuie They also 
discussed the possible leasons foi the metaplasia of fibrous tissue In the 
same connection, Wilson pointed out that extiaskeletal osteogenic sai comas 
have occasionally been pioduced experimentally b)' the injection of carcino- 
genic agents into fibious tissues of lats 

Theie are two pimcipal schools of thought conceining the development 
of osteogenic saicoma in soft tissues Bioders® takes the position that 
after anaplasia of fibious tissue cells has lesulted m the development of 
saicoina, the neoplastic fibi oblasts go through a piocess of difteientiation into 
osteoblasts, which aie responsible foi the foimation of bone Malloi}d® 
like Leriche and Policaid, legaids osteosai comas as fibiosai comas passively 
ossified by the conditions of then environment Whether an actual contio- 
versy exists between these two schools of thought is not entirely cleai 
Apparently, as Batts points out, the pioponents of one theoiy imply that the 
osteoblasts of the tumoi secrete a tuie osseous substance, while the pio- 
ponents of the othei theoiy believe that the osseous tiansfoimation of con- 
nective tissue IS an interstitial and humoial piocess and is, therefoie, a 
phenomenon independent of all cellulai action It is not knonn nhethei the 
difteientiation of neoplastic fibiocytes into osteoblasts depends upon the 
inheient potenlialit} of the cells 01 upon then environment, although Bioders 
has clearly deinonstiated that from a moiphologic point of view such a dif- 
feientiation actually occius 111 tiimois of this type 

The case of extiaskeletal osteogenic saicoma of the lip which we aie 
lecording heiewith is appaiently the only one obseived to date m which 
the giowth occiiiied in this paiticulai location We have nothing to contiibute 
to the theoretic considerations of the subject, except to confiim Bioders’ 
moiphologic concept, and, therefoie, piefei to avoid any contioveisy con- 
cerning the origin of this type of bone tumor 

Case Report — D H G, w’hite, male, age 53 was fiist seen at the Vicksburg 
Clinic Ma}' 29, 1935 His chief complaint ivas a small sore on the right side of the 
low'er lip, w'hich had been accidentallj’^ discovered tw'o weeks befoic His family physician 
had incised the lesion, but no improicmcnt had follow^ed 

The patient smoked an average of ten cigaiettes daily but had nevct smoked a pipe 
His precious histon w'as without incident except for three operations — appendicectomc' 
for acute appendicitis in 1903, hemorrhoidectomy m 1930, and left nephrectomy for 
ruptured kidiie^ in 1931 An uncle and a first cousin had died of cancer 

General examination re\ ealed nothing of note except several carious teeth and 
advanced pyorrhea, oral hygiene w'as poor Local examination revealed a circular, 
indurated ulcer, 2 cm in its greatest diameter, along the vermilion border of the right 
lower hp, niidw'ay between the niidline and the angle of the mouth The edges of the 
ulcer were brawny and w’ere sftarply outlined The Ivmph nodes of the right submental 
space wete palpable but those on the left were not felt 
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Routine uranalysis revealed no abnormalities, and examination of the blood showed 
values within the normal range Roentgenologic examination of the chest was also 
negative 

Biopsy of the lesion was performed Ma> 30, I 935 . and the specimen was examined 
by a pathologist elsewhere He reported squamous cell carcinoma, Grade 4, which con- 
firmed the tentative diagnosis of mahgnancy 

Opeiatiou — June 3, 1935 Under nitrous oxide and ether anesthesia, a complete block 
dissection of the lymph nodes of the right side of the neck was carried out by the classical 
technic In addition, the right sternomastoid muscle was removed the jugular vein on this 
side was ligated, and its trunk, together with all demonstrable lymph nodes in the area 
was excised The left submental and submaxillary Ivmph nodes were also removed, as 
were the submaxillary and salivary glands Immediatelj after closure of this wound, a 

wedge-shaped excision of the tumor-bearing 
portion of the right lip was carried out 
through an appropriate incision and was 
followed by plastic repair Convalescence was 
uneventful and the patient was discharged 
in good condition on the nintn postopera- 
tive daj' 

The excised tissue was submitted to the 
same pathologist who had examined the 
biopsied specimen He again reported that 
the tissue from the hp showed squamous cell 
carcinoma, Grade 4 The IjTnph nodes show'ed 
only inflammatory reaction 

The patient w'as observ'ed at regular inter- 
vals and remained in good condition for the 
next tw'o and one-half years In January, 
1938, he was admitted to the Medical Service 
of the Vicksburg Clinic for a cardiac condi- 
tion which was diagnosed as angina pectoris 
He was discharged improved after treatment 
At this time there w'as no evidence of recuirence of the malignancy 

He W'as not seen again until August 24, 1938, at w'hich time he presented a bulkj’ 
recurrent tumoi of the low'er lip, extending from the right of the midline to the angle of 
the mouth There was no evidence of cervical metastases, and roentgenologic examination 
of the chest revealed no abnormalities The medical consultant considered the cardiac 
reserve adequate for surgerj 

August 26, 1038, under ether anesthesia, tw'o-thirds of the low’er hp was lemoied 
cii viassc, and plastic reconsti uction was carried out Convalescence was smooth, and the 
patient W’as discharged m good condition on the seventh postoperative dav 

In the meantime, the Vicksburg Clime had established its ow’n Section on Surgical 
Pathologv, and the excised tissue w’as reported as follow's 

The specimen consists of a segment of skin, mucous membrane and subcutaneous 
tissue from the hp, measuring 5 x 3 x i 7 cm Approximately 75 per cent of the 
specimen is made up of firm, w'hite, fibrous tissue, the cut surfaces of w'hich are shghtly 
gritty Histologically, the tumor is composed of pleomorphic spindle cells, including many 
giant tumor cells Mitotic figures and monstrous bizarre nuclear forms are seen m 
abundance Scattered diffusely through the tumor area are many giant cells of the 
foreign bodj tjpe, and m se\eral areas are fragments of fibrous osteoid tissue and 
spicules of true bone surrounded bj osteoblastic cells, which shade off into adjacent 
parts of the tumor (Figs i and 2) There is little evidence of hemorrhage or necrosis 
in the tumor, and the bone formation is apparenth a product of the neoplasm rather 
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than a result of calcification Further pi oof of this assumption is found in the fact that 
the spicules of bone are rather poor in calcium deposits outside of the osseous tissue 
The epithelium of the skin and the mucous membrane evidently take no part in the 
neoplastic process (Fig 3) Pathologic Diagnosis Osteogenic sarcoma 

The diagnosis of osteogenic saicoma was confirmed by Dr A C Binders of the 
Majo Clime, \Yho kindly examined the material 

At this time the microscopic section obtained at the first examination was restudied 
and a coi reeled diagnosis of osteogenic saicoma was made It was evident, however, 
that It would have been difficult to make this diagnosis originally, because on the available 
slide the bone had been torn away by the microtome knife and only small spicules of 
bone and a defect in the section remained On lestudy of the section, however, osteo- 
clastic giant cells were plainly evident, and the general tumor cell morphology was 
similar to the morphology observed in the recurrent tumor As a matter of fact, the 
pathologist who made the first examinations had previously recognized the unique char- 
acter of the tumor, since he had called attention to the piesence of giant cells and had 
graded the malignancy 4, which is unusually high for carcinoma of the lip 



Fig 2 Fig 3 

Fig 2 — Higher power view of section of osteogenic sarcoma of lip with spicules of 
bone Note the portion of mucous membrane visible in one corner (xizs) 

Fig 3 — Section of osteogenic sarcoma of lip removed August 26, 1938, showing 
relationship of lobule of tumor to mucous membrane Note artefact m deeper portion 
of section, where a spicule of bone has been torn from the tissue by the microtome 
knife (xss) 

When the patient was examined four months after operation there was no evidence 
of lecurrence and his general condition was good Two months latei, however, the 
tumor had recurred, and fixation to the mandible, confirmed by roentgenologic exam- 
ination, was observed for the first time 

Second Opeiation - — ^The affected area was explored March 15, 1939, under nitrous 
oxide and ether intratracheal anesthesia An incision through the reconstructed lower 
lip at the midline was extended laterally to the right mandible and exposed a large mass, 
which involved both the mandible and the floor of the mouth on the right The mandible 
was divided in the midline and the tumor-bearing bone, with a wide area of adjacent 
apparently normal bone, was resected, together with the affected portion of the floor of 
the mouth No attempt at repair was made The wound was packed and the skin was 
partially approximated with interrupted silk sutures 

Postoperative therapy, in addition to routine measures, included the use of the 
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duodenal tube and an indirect tiansfusion of 500 cc of blood The patient died 24 hours 
after operation Necropsj was unfortunately not permitted 

Microscopic examination of the excised tissue revealed no bone in the areas sec- 
tioned, and no attempt on the part of the tumor cells to differentiate into osteoblasts 

Comment — One of the most interesting and most curious features of 
this case is the relatively long period of well-being (more than three years) 
between the primary operation and the fiist recurrence, as compared with 
the rapidity of the second recurrence (within seven months) 

Since the tumoi involved the mandible at the time of the second 
lecuiience, the question natuiall)'- arises as to wdiether it involved the bone 
oiiginally We are quite ceitam that it did not All the evidence, including 
the prolonged period of quiescence follow'ing primaiy resection of the lesion, 
pointed to a tiuly extiaskeletal chaiacter of the lesion, and roentgenologic 
study at the time of the second lecurrence revealed the type of secondary 
involvement likely to be found in far-advanced cancer of the lip rather than 
a pi imary tumoi of the bone 


SUMMAKY 

(1) A review^ of the literature of extraskeletal osteogenic sarcoma clearly 
indicates the rarity of this type of neoplasm To date less than 50 cases 
seem to have been repoi ted 

(2) The largest number of leported cases originated m the mammary 
gland, and the next largest numbei m the thyroid gland It is quite possible 
that a fewf tumors may have been derived from extiaskeletal bony deposits, 
such as calcified hematomas or foci of myositis ossificans 

(3) An additional case of extiaskeletal osteogenic saicoma is reported, 
and IS apparently the first to be lecoided m wdnch the giowth occurred in 
the hp Radical opeiation was carried out wuthm thiee weeks after the 
lesion w^as first obseived, and the patient remained free fiom lecurrence for 
three yeais Radical suigery w'as again pei formed, but a second recuirence 
took place w ithin seven months and death follow ed operation for its removal 

The authors regret that the article “Primary Osteogenic Sarcoma of the Bladder” 
by Crane and Tremblav, Annals of SuRCtRi, 118, 871-886, November, 1943, came to 
their attention too late to be included in the discussion of the literature m tins paper 
We w'lsh to express our appreciation to Drs A C Broders and John R McDonald, 
of the Mayo Clinic, for their help and encouragement in the preparation of this paper 
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Discussion — Dr John C Henthornl, Vicksburg, Miss The photomicrograplis 
of the tumor Doctor Parsons has just leportcd demonstrate (i) spicules of bone in the 
tumor, (2) relationship of spicules of bone to the fibrocytes of the tumoi and, (3) 
the general configuration of lobule of tumor and its relationship to the mucous mem- 
brane which CMdently takes no part in the neoplastic process At the top of this last 
slide IS an artefact eMdently produced by the microtome knife, which tore a spicule of 
bone from the tissue at the time tlie section uas prepared An artefact of this type 
appeared in the slide prepared from the first tissue removed fiom this patient, and evi- 
dently pi evented the pathologist from making the coriect diagnosis of osteogenic sarcoma 

Col Bradley L Coley, New York City There is piobably moie confusion in the 
diagnosis of bone-forming tumors that arise in muscles contiguous to bursae than to 
those arising in the breast and lip We ha\e recently seen one in a soldier, involving 
the soft tissue adjacent to a tarsal bone The section was reviewed by Dr Fied 
Stewart at Memorial Hospital, who stated that it was a malignant synovioma Since 
they can occur in a bursa or tendon sheath some distance from bone, they could and do, 
in some instances, resemble quite closely an osteogenic sarcoma Reference has been 
made to osteogenic sarcoma arising extraskeletall}’’ We have observed a case which 
occurred in the muscles of the thigh quite apart from the femur An additional rare 
case, arising in the pericardium, was found at autopsy at Memorial Hospital This case 
was reported by Binkley and Stewart in 1940 in an article dealing with extraskeletal 
osteogenic sarcoma and pseudosarcoma 

I would like to emphasize the difficulty Doctoi Parsons mentioned in differentiating 
these tumors histologically from mvositis ossificans I can recall two instances of wide 
vaiiation of opinion among a numbei of eminent pathologists One case was thought 
by three of these distinguished microscopists to be osteogenic saicoma, but proved to be 
myositis ossificans The other instance is one which w'as thought to be osteogenic sai- 
coma, by the pathologists at Memorial Hospital, and also proA ed to be myositis ossificans 
In both these cases radical surgery w'as fortunately avoided I think one must take 
advantage of the services of the radiologists, and study particularly the clinical aspects of 
these cases to avoid unnecessary amputation, wdnch in the past has occasionally been 
performed for wdrat ultimately proved to be myositis ossificans And I often w^onder 
wdiether some of the five-year cures of the older literature may not be, in realitj'', 
examples of this sort 

Doctoi Parsons is to be congratulated on the cleai w'ay m wdnch he has bi ought 
this interesting subject to our attention 

Dr B\rne\ Brooks, Nashville, Tenn The condition reported by Doctoi Parsons 
reminds me of a case wdnch w^as operated upon in Vanderbilt University Hospital only 
a few months ago, in w’hich a small nodular tumor of the low'er hp proved on micro- 
scopic examination to be a characteristic “mixed tumor of the parotid region,” contain- 
ing bone and cartilage I mention this merely because of the possibility of the tumor 
reported by Doctor Parsons having had its origin in a preexisting mixed tumor 

Dr John C Henthorxe, Vicksburg, Miss (closing) I wnsh to thank you for 
jour inteiest in the papet, for Colonel Coley’s remarks and foi those of the Chairman 
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Colonel Coley’s reference to synovioma is interesting, since tumors of this type are 
rare and evidently of very serious nature Several years ago, I encountered a , synovioma 
of the knee joint and looked up the literature at that time In one paper there were 29 
cases collected from the literature, and all had died from metastases of the tumor Our 
own case died about 18 months after onset of symptoms Colonel Colej'’s case of ex- 
traskeletal sarcoma of the thigh is similar to one reported by Wilson from the Bone 
Sarcoma Registry of the Ameiican College of Surgeons, and that case may have been 
submitted to the Registry by Colonel Coley It is cases of this tvpe that suggest the 
possible origin of extraskeletal osteogenic sarcomas from calcified hematomas or foci 
of myositis ossificans 

The case of osteogenic sarcoma of the peiicardium reported by Colonel Coley also 
suggests the possible origin of tumors of this type from previously established foci of 
calcification, because such foci do occur m the pericardium 

Colonel Coley’s remarks about myositis ossificans are also pertinent Doctor 
Geschickter once said that Doctor Halsted and Doctor Bloodgood used to play a game 
with each other in which one would unexpectedly show the other a slide from a known 
case of myositis ossificans, and either one would occasionally make an erroneous diag- 
nosis of sarcoma, much to the amusement of the other If these men had difficultj' 
with the microscopic diagnosis of myositis ossificans, certainly the rest of us should be 
careful in differentiating extraskeletal osteogenic sarcoma from myositis ossificans 

Doctor Brooks’ mention of a mixed tumor occurring m the lip is also pertinent m 
that he suggests another possible origin for the tumor we are reporting Since mixed 
tumors of the parotid gland tvpe occur in other glands, the occurrence of such tumor 
m the lip IS not surprising Mixed tumors have myxomatous tissue, and less frequently 
cartilage and bone in their stroma, and since the presence of myxomatous tissue fre- 
quently presages formation of cartilage and bone, there is a possibility that some ex- 
traskeletal osteosarcomas may arise from myxomatous tissue Myxomatous degenera- 
tion of the fibrous tissue in fibro-adenomas of the breast is also a relatively common 
phenomenon and since, as we have pointed out, the fibrous tissue of the mammary gland 
seems to be suitably disposed to the formation of osseous tissue, myxomatous changes 
of the fibrous tissue may possibly precede this osseous transformation 

In our case, the rapid development of the osteogenic sarcoma had obliterated any 
traces of myxomatous tissue or mixed tumor that might have been present previously 
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THE VALUE OF NONPROFIT BLOOD BANKS FOR CIVILIAN 
USE AS PLANNED BY THE OFFICE OF CIVHJAN DEFENSE^ 

Witten B Russ, M D 

Sax Axionio, Ti\as 

There seems to be no liiiiit yet m sight foi the amount of plasma 
required by both the armed sei vices and civilian population Wide publicity 
is being given to the often repeated statement that blood plasma outranks 
even skillful surgeiy and the sulfa drugs in lowering moitality and morbidity 
from casualties of battle, and, the expei leiice in handling shock and especially 
burns m civil life seems to confiim that statement This, theiefore, means 
that the demand foi blood and plasma reserves for use by civilians will 
continue to increase 

Donor procurement by the Ameiican Red Cioss and commeicial laboia- 
tor} facilities for prepaiation of plasma foi the armed sei vices is already 
taxed to the limit Everyone agiees that the armed services must come hist, 
but civilian needs cannot be neglected To meet these lequiiements, the 
Office of Civilian Defense and the U S Public Health Sei vice have woiked 
out a program Volunteer donors are being used to build up community 
plasma reseia^es, and hospitals are processing blood on a nonprofit basis No 
limit IS yet m sight for the amount of plasma reqiiiied Unless some sub- 
stitute foi human blood is found, it mil tax the hospitals of this countiy, 
even u ith all-out community suppoi t, to supply that demand 

On June 30, 1943, when the appropriation piovided by the U S Public 
Health Sei vice terminated, O C D giants had been made to 16S hospitals, 
which have pledged 79,000 units of plasma In addition to this, othei hos- 
pitals operating blood and plasma banks independently have placed their 
plasma resen^es (about 3,300 units) under control of E M S of O C D 
There are at present available 160,000 units of plasma stored in 675 storage 
depots in 382 cities of the United States 

To quote from a paper recently read before the A P H A , Dr John 
B Alsevei, Chief of Blood Plasma Section, O C D states “Today there 
is no question of the tremendous value of plasma in saving the lives of 
persons wEo have been seiiously injured, wdiethei it be on the battle fronts 
or on the home front It is now^ known that in all severe injuries there 
is a loss of circulating blood volume into the injured tissues as w’^ell as loss 
by hemorrhage This causes the circulation to become inadequate, resulting 
in tissue anoxia and shock The shock state may terminate in death if 
adequate prompt treatment is not given If the blood volume is restored within 
a few hours after the injury and maintained at an adequate level, an individual 

*Read before the Southern Surgical Association, December 7-g, 1943, New 
Orleans, La 
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can recover from veiy severe trauma The special value of plasma is that, 
like whole blood, it restores blood volume physiologically, except for the red 
cells which have been lost through bleeding Unlike whole blood, it can 
be made available in laige amounts, can be stored over long periods of time, 
and can be admimsteied \Mthout refeience to blood group, cross-matching, 
or skill-testing Plasma, like whole blood, is far superior to salt solution, 
glucose, or acacia for ti eating shock 

“It should be emphasized that plasma must not be consideied to have 
completely replaced the use of whole blood m the treatment of shock In 
fact, if it IS immediately available, whole blood is pieferable to plasma if the 
shock IS due to hemoirhage Ho\\evei evenTn a case of severe hemoiihage, 
plasma in adequate amounts is life-saving and should be used if whole blood 
IS not immediately available, for this can always be given later on A person 
cannot survive long without a blood volume laige enough to maintain adequate 
circulation, but he can survive a seveie degiee of anemia 

“Unfoitunatel}'’ theie is no rule oi foimula b}' which one can determine 
the amount of plasma necessaiy in a given case The only safe and practical 
procedure is to give enough plasma to achieve the desired result, namely, 
lestoration and maintenance of normal blood volume Time does not allow 
for a detailed discussion of dosage except to say that a severely burned person 
may lequiie thiee to six liters of undiluted plasma in the fiist 72 hours, and 
that at least one to i 5 liteis aie lequiied in cases of severe injury 

“Since Apiil, 1942, when the Public Health Seivice began this plasma 
piogram. Over 5,000 units of plasma have been used by the giantee hospitals 
in the treatment of then regular patients as well as the victims of civilian 
disasteis The excellence of the technic employed by these hospitals m 
piepaiing and administering plasma is evidenced by the fact that they have 
expel lenced less than i pei cent of leactions with its use These have been 
of the pyrogenic 01 uiticaiial types, which are laiely seveie The number of 
leactions leported is veiy close to the ineducible minimum which may be 
expected to accompany the mtiavenous administiation of fluids 

“The plasma leserve and the oiganization foi distiibuting it have pi oven 
their value man}'- times One of the first incidents in wl-nch these reserves 
vieie used was the Cocoanut Giove disaster in Boston In all, 1,308 units 
of plasma weie used to treat 181 burned patients, most of whom lived Their 
survival was due, m laige pait, to the prompt administiation of adequate 
amounts of plasma Of the plasma used, 833 units came from the Civilian 
Defense leseives in Boston, ivhicli amounted to 2,800 units at that time 
The remainder was supplied by the U S Navy and the Red Cross 

“In Rochester, New' York, 57 units of plasma w'ere used to treat 15 
workers injured in an explosion at the Rochester Fireworks Company Five 
w'orkers burned m an explosion at the Tidewater Oil Company plant at 
Bayonne. New Jeisey, lequiied 24 units Some of the other incidents in 
which these plasma leserves have been used aie The crash of a bombei 
into a Seattle, Washington, packing plant, an explosion in a munitions plant 
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at Elkton, Mai} land, a ^^al plant fiie at Amsteidani, Nen Yoik, the ex- 
plosion at the Congoleum-Nann plant in Kearney, New Jeisey, the wreck 
on the Pennsyhania Raihoad at Philadelphia, the Lackawanna Railroad 
accident at Wayland, New Yoik, and the hotel fire in Houston, Texas 

“On seveial occasions plasma has been supplied to Aimy, Navy, and 
Coast Guaid stations in this countiy to meet an emeigency when then own 
plasma was not immediately available m sufficient quantity Such a case 
occuiied last May. at Abilene. Texas, when a column of soldiers marching 
at night was lun thiough by a motoiist Plasma w^as lequested at about 
I AM fiom one of oui giantee hospitals at Fort Woith, and w^as delivered 
to the Station Hospital, 150 miles away, by the Civil An Patiol within one 
hour after the request was leceived 

“The establishment and opeiation of blood and plasma banks 111 the 
laiger hospitals has pi oven to be of gieat value in impioving the tieatment 
of the sick and injuied Although the most spectaciilai lesults aie seen in 
the treatment of traumatic and bum shock, the ready availability of blood 
and plasma is lesultmg in bettei pieopeiative piepaiation of suigical patients 
w'ho show^ deci eased plasma pioteins 01 anemia Likewuse. the adequate and 
prompt replacement of the blood loss wdnch accompanies major suigeiy, 
pi events shock and keeps the patient m excellent condition dining the 
opeiation This peimits the longei surgical pioceduies to be carried out 
w'lthout the need wdnch so often exists to “finish the opeiation befoie the 
patient goes bad ’ Fiiithei tiansfusions of blood or plasma aie often indicated 
during convalescence because of continued anemia or depletion of blood 
proteins Convalescence is smoother and shoitei when the blood components 
can be kept within normal limits The blood bank also facilitates the tieatment 
of the anemias, blood dyscrasias and acute infections 

“It is my belief that hospitals, equipped to piepaie plasma and stoie 
plasma in the frozen state, will find inci easing use for it m the tieatment 
of infectious disease ” 

It IS definitely the 1 esponsibility of the medical piofession and the 
hospitals to gne all-out suppoit to both the Red Cioss donoi piocurement 
service for the armed foices and to the independent progiam of the Public 
Health Service and the Office of Civilian Defense No gieatei seivice could 
be rendered in support of the w^ai effoi t and sui ely. the in gent need for blood 
plasma, during and after the wai is manifest 

Blood pw chased from doiiois and piocessed on a commeicial basis is 
too small m amount and fai too expensive to meet civilian needs The 
Civilian Defense program now^ being opeiated in conjunction with U S 
Public Health Service seems to oftei the best available means for meeting 
the rapidly expanding civilian need, but wuthout the active support of the 
medical profession, hospitals and full coopeiation by federal, state and local 
health agencies, the press and the general public, even the excellent O C D 
progiam now' in operation, undei the able leadership of Doctoi Alsevei 
will be inadequate 
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Discussion — Dr Charles R Edwards, Baltimore, Maryland I happen to come 
from the State of Maryland which, under the administration of our late Governor, was 
a free state, I do not know its exact status now I want to say something in support 
of Doctor Russ’ contention Of course you know that the Red Cross has provided 
great quantities of blood plasma and m Maryland, of which state I happen to be Director 
of Emergency Medical Service, we have made an attempt to develop existing facilities 
and to employ no new agencies With that in mind, all hospitals m a position to do so 
were asked to develop their facilities for processing blood — frozen or dried plasma, etc 
We have gone a little further and worked for all our demands for blood Hospital 
officials and public health officers throughout tne state have formed a committee and 
attempted to line-up a great many people who might, on sudden call, be asked to donate 
blood Everybody who goes to a hospital to donate blood for relatives or friends 
IS asked to go on this list The blood is typed, a record is made, and the individual 
gets a duplicate card A letter is written him asking that he have his name put on the 
official roster, and if an emergency comes a request is sent to him to report to the 
hospital nearest which he lives So far there have been no refusals, and by the end 
of this month we will have =50,000 people on this list 
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SIR WM ARBUTHNOT LANE, BART , C B , F.R C S 

1856-1943 

Sir Wm Arbuthnot Lane was born at Fort George, Inverness, Scot- 
land, July 4, 1856, and died m London, January 16, 1943, at 86 years of age, 
the son of Brigade Surgeon Benjamin Lane, Lie R C S Ireland, and was 



educated at Stanley House, Bridge of Allan, Scotland He received his 
Bacheioi of Medicine (M B ) and Master of Surger)^ (M S ) from London 
Univeisity, followed by the usual F R C S England 

He qualified from Guy’s Hospital when he was only 21, and less than 
ten years later was appointed surgeon to Great Ormond Street Hospital, and 
then to the staff of Guy’s Hospital, where he attained his greatest prominence 
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He was cieated baronet m 1913, Comp Bath m 1918 FACS (hon ) m 
1925, Chevaliei of the Legion of Honor, etc 

He had visited the United States frequently, and in October, 1925, came 
especially to deliver the annual Murplty Oration at the Clinical Congress of 
Surgeons held in Chicago that year He was at that time close to his 
seventieth birthday, and about to retire from active service at Guy’s and 
at the Great Oimond Stieet Hospital for Children, wheie he had been the 
centei of atti action for over a quaitei of a centur), especiall} to American 
medical tourists, who flocked to his clinic and regaided no visit to London 
complete without pa)nng him a call and seeing him operate These friendly 
lelations made him suie of a cordial reception whenever he came to the 
United States, especially on this visit to Chicago, vheie he was to reap the 
lauiels of an international fnendshqD wdiich had been planted and cultivated 
for ovei thiee decades 

An anatomist and surgeon by inclination and long culture, his authority 
had been long recognized since early years, w’hen he published an excellent 
anatomical guide, made paiticulaily A^aluable because of its suigical applica- 
tions He had also become an authority in osteolog)’^ because of his notable 
thesis in wdiich he particularly studied the changes in the skeleton consequent 
on the stress and strain to which it is subjected by different occupations, 
illustrating his observations by detailed studies of the anatomy of the coal- 
heaver, the shoemaker and the chaiwmman, out of which his general conclusion 
still remains true to the effect “that we beai a simple mechanical relation- 
ship to our sunoundings Any change in that relationship produces a 
corresponding alteration in our anatomy ” 

In his early years he also became notable b) his successful ligation of 
the internal jugular vein to pi event metastatic infection of the lungs from 
septic lateral thrombosis follow ing middle eai and mastoid disease Previously 
this proceduie had been suggested and earned out in one instance by Victor 
Horsley, wdio performed the first jugular ligation for this cause in 1888 
Lane follow'ing immediatel} in 1889 These and other original innovations 
soon led to his appointment as Chief Suigeon at Guy’s and at the Great 
Ormond Street Hospital, wdiere he held sw^ay until the day of his retirement 
His thorough anatomical and physiological foundation made him a bold 
and yet safe opeiator, original and resourceful, and ahvays imperturbable m 
his calm, British self-possession He seemed to know' no limit to the anatomic 
regions over wdiich he pi acticed his art He w'as as much at home in dealing 
w'lth the extremities as in the head, neck, and trunk, m the joints and bones, 
111 extirpating the colon, 01 doing a cleft palate, in ligating and excising 
the internal jugular vein to check an acute otitic infection on its fatal yay 
to the lungs 

In one morning at Guy’s I saw' him do an unusually difficult palatoplasty 
for cleft palate in a small child, a resection of the low'er jaw' for malignant 
disease, an open 1 eduction and plating of both bones of the forearm for 
fracture and a total colectomy, from cecum to sigmoid w'lth a terminal 
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ileosigmoidostomy, by hib method of anastomosis — foi the lelief of ^\hat 
IS still known as “Lane s disease ” Upon all these operations he stamped 
the seal of Ins personality by the oiigmality of Ins procedures and the 
smoothness, ease, and peifection of technic that pioclaimed a real master, 
a master who daied nheie otheis quailed and nho succeeded wheie otheis 
would have failed without Ins skill, his piecision, and the confidence with 
w’hich he planned and executed Ins opeialions 

His special mteiest m the anatoim and pathology of the skeleton led him 
to direct Ins attention to the tieatment of fiactiiies and to his dissatisfaction 
wuth the results obtained at that time with the classical modes of tieatment 
Lane’s eaily contention and insistence that the surgeon should do as neat 
a job “wdien repairing hioken hones as a cabinet makei in mending the 
legs of broken chans,’ was the staiting point of his eaily pleading (Lancet, 
May 36, 1901) foi moie thoiough and peifect adjustment of hioken hones 
\^ ith the dawn of asepsis and the ad\ent of the loentgen lays, the open tieat- 
ment of fiactuies became a possibility, wdnch Lane soon conveited into a 
habit — and even into an obligate loutine — wdienever the classic methods of 
closed reduction failed to hung the hioken hones into peifect apposition 
Lane's Plates and the Open Tieatment of Fiactures — To accomplish this 
purpose. Lane invented the peifoiated steel plates wdnch were screwed to the 
hones and allowed to lemain permanently embedded The simplicity of this 
pioceduie and the ease with wdnch it geneially accomplished its jniijoose, 
immediately gave Lane’s plates a waim leception all ovei the woild 

The stoiy of Lane’s plates and then vicissitudes is too well known to 
justify rehearsal here Suffice it to say that, though it appeared foi a 
wdnle that Lane’s plates weie destined to the same oblivion that ended the 
glory of the Murphy button, they have not only survived all the criticisms 
to wffiich they have been subjected, but aie now serving their pin pose in many 
modified foi ms and ways, fai beyond Lane’s most sanguine expectations A 
better knowdedge of then indications and especially the intioduction of 
the neutral metal vitahum liy Venable, of San Antonio, as an alloy wdnch 
IS practically ineit in the tissues — ^now used as a substitute for Lane’s earlier 
steel plates — has not only rehabilitated the Lane plates, but has made them 
in principle one of the outstanding contributions to the advance of bone surgeiy 
Perhaps no moie stiikmg illustration of the diversified effects of Lane’s 
principle in the development of bone surgeiy could be quoted, than the 
magnificent tiiumph achieved by Surgeiy in solving the problem of the broken 
hip (fractuied neck of the femur) which for centuries has challenged the 
best of surgei}'- to make this lebelhous fiactuie amenable to its cuiative laws 
Heie w'e see contempoiaiy suigeiy’s most biilliant accomplishment in 
redeeming thousands of helpless crippled men and w'omen all over the world, 
now happily lestored to independence and usefulness Iw the skillful applica- 
tion of Lane’s piactice as applied and interpieted with great originality and 
iiigenuit} 111 Amenta b} suigetais sucli as Smith- Petei son the pioneer, and 
his host of follow'd s m the oithopedic and suigical lanks Suffice it to consult 
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the textbooks of the last quaitei centuiy to leah/e what a tieniendous distance 
we have travelled in the treatment of broken bones since Lane led the way 
to the goal 

Lane not only gave a new outlook to the treatment of fractures, but he 
cieated a veritable lenaissance for the mechanical therapy of skeletal trau- 
matisms by the impulse he gave to the invention of innumeiable instruments 
foi the open i eduction of fractuies that now fill the catalogues of surgical 
instrument makers, including the laige fixation clamps on which he depended 
to obtain an absolute control of the bioken fiagments while sciewmg on his 
plates He used no extension tables or appaiatus to relax muscular spasm or 
to bring the bones into apposition, depending solely on sturdy assistants to 
handle and steady the limbs until he had obtained the perfect fixation of the 
broken ends 

One of the sti iking featuies of Lane’s bone instruments uas the gieat 
length of then handles, which pei nutted all the woik of reduction and bone 
plating to be done without manipulation in the wound itself The procedure 
which he described as “no touch technique” aimed at the avoidance of infec- 
tion from leaks in gloves and othei sources He had acquired gieat dexterity 
in working outside of wounds by constant performance with these tools, a 
dexteiity which he also requiied of his assistants He was satisfied with 
this technic, which gave a special cast to his armamentarium, and con- 
tiihuted no little to the aseptic lesults of his bone suigeiy Theie is no 
bettei tiibute to the excellence of his peiformance than the lesults lecorded 
in his book, “Opeiative Tieatment of Fractuies” (2nd edition, 1914) which 
lecoids the unique and unsurpassed experience of 22 jears in the application 
of his methods 

Intestinal Stasis Colectomy — Early m his suigical career Lane became 
impressed with the importance of the intestinal tiact as a souice of chronic 
intoxications resulting from dietetic enois He became a firm believer in 
Metchnikoff’s teachings, which led him to say that it was no exaggeration 
“that we suffer and die through the defects which aiise in oui sewerage and 
drainage system,” — an opinion which was accentuated by Pauchet of Pans 
who, after Lane, was the most experienced m successful colectomies in 
Euiope, and who added that “intestinal stasis was the cause of nearly all the 
pathology of civilization ” Lane was absolutely convinced that chronic 
intestinal stasis w^as the cause of cancer of the colon and even elsewhere 
especially when stasis w'as aggiavated by mechanical obstacles in the path 
of the fecal cunent, such as a kink in the bow'el caused by adherent 01 
acquired peiitoneal bands, thereby causing friction and irritation at the point 
of obstruction It was heie that the “Lane kink ’ figured large as a permanent 
cause of colonic morbidity, and it was the kink in the light colon and at the 
sigmoid flexuie that Lane so insistentlv described, and that kept radiologists 
busy foi many years demonstrating it to surgeons who were kept still busiei 
for many more years perfoi ming celiotomies to straighten it out 

The kink and stasis piedisjiosed to tlie elongation and to the piolajise 

610 



Aolume IID 
Number 4 


MEMOIRS 


ol the bowel cind the vibctid (vibceio- and eiileioptobib), “to iheumatoid 
arthritis, tuberculosis, arteriosclerosis, to epilepsy, and above all to cancer ’’ 
The diflference between chronic intestinal stasis and plain constipation was 
that in chronic intestinal stasis the stagnant pool of feces in the colon became 
definitely infected with pathogenic germs wdiich biew^ed the toxins which 
w'eie absoibed and earned e\eiy where m the oiganism by the circulation In 
this way the famihai pictuie of visceroptosis and its usual accompaniment, 
cai diovasculai asthenia, clc , evolved into the pi otean pictui e wdnch w^as 
identified as “Lane's disease ” 

It is fiom this pathologic baclcgiound that the operation of radical or 
complete colectomy w'as evolved, w^hich Lane conceived as the only possible 
remedy for the disease befoi e it i cached its terminal stages , and it w^as based 
on this conviction that Lane pei formed colectomies more frequently and for 
more numerous indications — but fai moie perfectly and successful!} — than 
an} othei suigeon in the woild 

To those who, like the w liter, have w'atched Lane peifoim a total extirpa- 
tion of the colon. Ins ^ely small operative moirahty w'as not at all surprising 
One could not see Lane peifoini this exacting and technic-testing operation, 
w'lthout feeling that he had seen something done as w’ell as it could possibly 
be done Lane’s incomparable peifection as an abdominal technician in this 
special field w^as based largely on the foliow'ing distinct features (i) Free 
incision, peinntting adequate exposuie of the abdominal contents, their 
inspection and palpation (2) Speed without haste Lane did not strike a 
casual observer as a rapid opeiatoi, yet the colon was lemoved from cecum 
to sigmoid, the teiminal ileosigmoidocolic anastomosis performed, and the 
peritoneum closed, w^ell w ithin an houi But this could not have been possible 
w^ithout making every act purposeful and in uninterrupted continuity, and 
the entire absence of haste (3) Lane made a real advance in intestinal 
surgery w^hen he show'ed that the large intestine could be joined to the small 
without risk by an end-to-end anastomosis He show^ed that this actual 
anastomosis possessed no speciah risks, and had every advantage over an 
end-to-side ileocolostomy, wfiiich had to be abandoned because it failed to 
obviate the objectionable and dangerous regurgitation of the fecal current 
into the blind end of the colon, causing its enormous distention and compelling 
a colostomy for its relief (4) Another important featuie of his technic was 
insertion of a rectal tube through the anus to a point m the ileum w^ell above 
the anastomosis for the purpose of pi eventing flatulent distention above the 
line of the ileocolonic joint Fuithermoie, he was ahead of most of his 
British contemjioiaiies in his efloit to pie\ent postoperative shock and de- 
hydiatioii bv jiiecedmg the opeiation and continuing it under the steady flow 
of a saline solution by hypodei moclysis , a jiiocedure knowm 111 his clinic 
as the ‘ axillar} sup,” which w'e carried on m oui clinic m New Orleans for 
the same pin pose b} the continued intravenous glucose-saline drip 

Lane was so impressed with the mcw that cancel and the great bulk of 
diseases in civih/ation weie due to eirors of diet and imjiiojier feeding that 
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he founded “A New liealth Society” which was oiganized essentially as a 
eiusade for the prevention of cancer — a proph) lactic aim which could onl) 
be made effective by complete revolution in the food and dietetic habits of 
the people 

Lane w'as so enthusiastic in his concept of the dietetic origin of disease, and 
especially of cancel, that he letiied from his suigical practice, in w'hich 
he had attained the gieatest eminence, seemingly wothout i egret, to assume 
the dneclion of the ‘ New’ Health Society” which he had lounded and oiganized, 
and which, if it had ultimately succeeded in its puipose, w'ould have depiived 
surgei} of some of its most heioic chapteis, including some of Lane s greatest 
ti lumphs 

In conclusion, w’e may truthfully say that Lane expanded the surgical 
hoiizon by directing the profession to new surgical possessions and achieve- 
ments (open reduction of fractuies and fixation with Lane plates, intestinal 
stasis and Lane s kink, perfected colectomy technic , Lane’s operation for 
cleft palate and pioneering in jugulai ligations to prevent pulmonary 
metastases fiom ear infections) manj’ of w’hich w’e are now' cultnating with 
profit and the pi omise of still gi eater benefits Whatever may be the ultimate 
destiny of Lane’s latei concepts and theories regarding dietetic errors as 
predisposing to intestinal stasis, cancer, and other disorders that afflict 
civilized man, we know that these theoiies were conceived in good faith and 
with profound conviction ot their truth, and that even if they have not been 
confirmed in all his conception of their importance, they have left a residue 
of value to the future, as the result of their discussion and controversial 
agitation With us as surgeons, his memory will remain conspicuous and 
ladiant, as that of a gieat practitioner of our ait, a real virtuoso, a magnificent 
technician, and a pathfinder whose name w’lll remain honored and indelible 
as that of a man who made surgery better by his presence and his deeds 

He w’as married twice, first, m 1884, to Charlotte, daughter to John 
Briscoe, with w'hom he celebrated his golden w’eddmg, and later, to Jane, 
daughter of the late Mi N Mutch 

He leaves a son, William Arbuthnot, who succeeds to the title, and three 


daughters 
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GEORGE CRILE 
1864-1943 

To wiite the obituary of an intimate friend is a difficult assignment, m any 
case, and the task is particularly hard when that friend was George Crile The 
easiest w’ay would be to compile the usual dates, to list his positions, to cite his 
military service, and to append a list of his aw'ards, honors and publications 
These activities and achievements are so well know'ii to members of the medical 
piofession how’evei, that I shall leave it to otliers to assemble the recoid I 
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prefer ralhei to comment on him and his woik, as I knew him thioughout a 
lifetime of close personal and professional association 

He had a unique personality, and doubtless would have been an outstanding 
figure in any profession With his personal charm, his keen intelligence, his 
handsome bearing, his abundant eneigy, and his zest for knowledge, he could 
not fail to succeed in anything he might have undertaken Fortunately foi our 
piofession he chose to dei ote' to medicine and surgery his talents and eneigies 



and his enthusiasm Perhaps enthusiasm was his dominant characteristic, foi 
he never did anything he could not do enthusiastically His abundant zest vas 
infectious, and spread to those who Morked vith him and to his patients As a 
physician he had an almost mesmeric quality in relieving the anxiety of the sick 
His skill as a suigeon needs no comment His dexteiitj — m fact, ambi- 
dexterit} — and sharp clean dissection were inspiimg to a whole generation 
ot students and surgeons \sho obseived his work in the operating loom As a 
surgeon he had the confidence boi n of skill, and the imagination and courage 
to attempt procedures that earned risk, if he felt that they might be successful 
111 alleviating suffering or prolonging life 

Above all, though, George Crile had a quest and a vision that he pursued 
throughout his entire adult life wuth a devotion amounting almost to mystic 
teivoi This IS the striking thing tliat distinguished him from other surgeons 
and that gaie special meaning to his life He was not content to nitike use of 
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known tiliths, but was foievei searching foi the answci to “\\hat is Life’'” 
This was the stream into which his tiemendous energies flowed, and all his 
activities and observations were purposeful and tributary to this 

As a practicing surgeon, he knew at first-hand the barriers and obstacles 
created by the unknown, so he devoted his life to trying to extend the frontiers 
of knowledge that would help in solving surgical problems It was api^aient to 
him immediately that many of these problems could not be solved merely by 
accurate diagnosis and technical skill Thej' could be conquered only b)' an 
understanding of the processes of life and death Hence, his activities were 
directed to investigation of these fundamental questions, because he knew that 
they would provide the answeis foi many specific surgical problems 

He nevei ignoied an opportunity to learn from evidence at hand Always 
he w'^as obseiving, recoiding, coi relating, devising theories and planning 
experiments to substantiate them No obseivation was too insignificant to 
engage his attention, if it oftered some small clue to the answers he was 
seeking In conveisations and discussions with his colleagues he was alert to 
grasp any chance remark that might have a bearing on the problem he w'as 
studying Thus his work never degenerated into routine foi he was ahvays 
the investigator 

During his eaihest yeais of medical piactice, he made detailed observations 
on his cases and kept caieful lecoids, with special emphasis on the lesults of 
shock He eageily embraced every opportunity to learn more about it In one 
of his earbest records, he deseiibes an operation he peifoimed on a se\erelv 
injured patient who died while he was operating In the case histoi) one reads 
the notation “The operation gradually merged into an autops} ” 

The stiess of his duties as surgeon and teacher was never too great to 
prevent his continuing the search constantly On the battlefields of the last 
war, it was earned forwaid This expeiience gave him the opportunity to 
engage in studies on shock on a ti emendous scale, and he took advantage of it 
Latei in his life, the seaich led him to the jungles of Africa, to the fiozen 
North, to make first-hand obseivations on men and animals of difterent 
environment backgrounds Toward the end of his life, wdien he was seri- 
ously injured m an airplane crash, he calmly made observations on himself 
and others and directed first aid measures, although he w'as unable to move 
from his seat Still later, when he was handicapped by physical infirmity, he 
continued his laboratory investigations, and in his last illness, he observed his 
own subjective symptoms with the same intellectual detachment and cuiiosity 
with which he had observed so many otheis, and to his last conscious moment 
he was seeking the answer to the questions pertaining to life and death 

He early came to the belief that the function of all living things could be 
explained on a biophysical basis and that life w'as an electrochemical mechan- 
ism On the basis of this theory, he likened human function, m its most ele- 
mental form, to a batter) that could be chaiged and discharged When the 
capacity for recharging w'as destroyed, or if, for any other reason, there was 
no difterence m the electneal potential death ensued Hence he set out to 
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investigcitc ^anoub factuis that would dibchaige and exhaust the huictioii of 
hie This led to his reseaiches on sleep and physical measurements of effects 
of various injuiies and diugs particulaily anesthetics It also led to his inves- 
tigations on the properties of cells 

Perhaps the gieatest contiibutions he made to surgeiy were in the field of 
anesthesia, and in development of the principle of anoci-association, as it per- 
tains to the leactions and i espouse of the patient, both physically and psychi- 
cally He had shown that animals could be exhausted, even to death, by 
depriving them of sleep He also obseived snnilar phenomena m soldieis 
during the last war The same effects could be observed following various 
methods of tiaumatism m animals, even under complete anesthesia He had 
also obsened the shock-pioducing effects of prolonged ethei anesthesia All 
these expel imental and clinical obseivations weie coi related in the develop- 
ment of combined anesthesia with nitious oxide and oxygen and naicotics, 
known as anoci-association, a method that is foievei applicable m the tieat- 
nient of the sick 

His later researches were concerned paiticulaily with what he called the 
kinetic system — the brain, th)n'oid, heart and adienal glands — and he made 
comprehensu e observations comparing the findings in numei ous species having 
different energ}^ i equireinents and in studying metabolism in vaiious types of 
piimitive peoples and compaiing it with that in the inoie eneigetic peoples of 
civilized communities Late experiments also weie conceined with the meas- 
urement of electroph) sical piocesses m dift'eient tissues undei vaiied con- 
ditions 

All these expeiiments and activities and his clinical and suigical observa- 
tions were coi related into the laige program of investigating the fundamental 
life processes AVhile he did not succeed in finding detailed answ'ers to all the 
questions conceined. he did make many valuable contributions which will aid 
otheis in coming yet neaier the truth When he died, he had the satisfaction 
of the conviction that his woik had been diiected in the right channel, for in 
all his obseivations, wnthin and without the clinic, of the normal and abnormal 
phenomena piesented by man whethei jihysical or psychologic, he found 
nothing that he felt w as incajiable of explanation by biophysical law s Some 
of those laws lemain yet to be found, but George Crile made fundamental 
contiibutions m this field of knowdedge, and peihaps moie than anyone else 
appieciated and publicized the impoitance that fundamental leseaiches of 
this kind have in practical clinical and suigical practice 

He gave a lifetime of service in the caie of the sick, he left the indelible 
maik of his peisonahty and ideas on a great medical school and on the private 
clinic he helped to found he piepared hundieds of students to practice 
siirger} and inspired many of them to an interest in investigation and 
lesearch He also served his country with distinction in A¥orld AA^ar I, and 
in the piesent war m an advisoiy capacity It is given to few men to do 
more w ith a life or to leai e a finer heritage 

AATlliaw E Lower MD 
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JOHN MILLER TURPIN FINNEY 
1863-1942 

Beautiful appreciations of Dr John M T Finney -written by Dr William 
A Fisher, Dr Arthui M Shipley and Dr Haivey B Stone have appeared 
in different publications, and little can be added to \Yhat they have abeady said 
I have used these splendid tiibutes fieely in preparing this memorial 



To those of us, who have had the privilege of coming under the direct 
influence of Doctor Finney through the years, as students, as interns, and 
later as colleagues and friends, his passing on May 30, 1942, after a long and 
very successful life was a great personal loss 

There is little doubt but that his flawless ethics, his kindness and consider- 
ation of the patient, regardless of race, creed or color, his sympathy, his con- 
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summate skill, his gentleness, his patience, his tact, his thoughtfulness, his 
sound common sense and judgment in dealing with his patients and also with 
his professional colleagues, made a profound impression on those who came 
in contact with him 

Doctor Finney was born June 20 1863, on a plantation near Natchez, Miss 
He was the second son of the Rev Ebenezei Dick Finney, a Piesbytenan 
minister, and Annie Louise Paikei Finney At the time of his biith, his father 
was pastor of the Greenwmod Piesbytenan Chuich near Natchez, Miss His 
mother died wdien he was five months old. and he w^as taken into the family 
of a close friend, Mrs Stephen Turpin, wdiere he lived foi three years Then 
after the Civil War w'as over, he w^ent to his maternal grandniothei 's at Win- 
chester, 111 , where he stayed until 1871 and then to his paternal grandfather s 
home at Churchville Md His fathei later became pastoi of the Piesbytenan 
Church in Bel Air. Md , which is neai Chuichville. and Di Finney lued theie 
attending the Bel An Academy until he enteied Pimceton University He 
graduated from Princeton on June 20 1884, on his twenty-fiist birthday, and 
having always desired to become a doctor enteied Harvard Medical School in 
the Fall of the same year The Medical couise w’as thiee yeais. but on account 
of illness, he lost a year and did not giaduate until 1888 wdien he w^as given 
an appointment on the Suigical Staff of the iNfassachusetts Geneial Hospital, 
and his degree w'as aw'aided in 1889 

Desiring to return to !M<inland, he was advised to see Di William S 
Halsted, Chief Surgeon of the new Johns Hopkins Hospital B) appointment, 
he met him on May 7 1889 which day the hospital was foimally opened 
He was immediately given an appointment by Di Halsted on the Surgical 
Staff to take charge of the Surgical Dispensary 

Dr Fume} spent eigliteen months on the Suigaal Set vice of tlie Massa- 
chusetts General Hospital and then w'as leleased befoie his senice was com- 
pleted in order to accept his appointment at tlie Johns Hopkins Hospital At 
the Massachusetts Geneial he came undei the influence of such distinguished 
surgeons as Di C B Portei Di John Homans and Di Aithui T Cabot 

On coming to Baltimore Di Finney became associated with the begin- 
nings of the Johns Hopkins School of Surgery, which w'^as founded by Doctoi 
Halsted, and Doctor Halsted’s influence on him was profound He admired 
Doctor Halsted very much and described him in the Hunterian Lecture he 
delivered in London Januar}'- 17, 1927, as “The gieatest Ameiican surgical 
teacher ” 

The aseptic method of sterilization by heat was beginning to leplace the 
antiseptic solutions and the spiay in surgeiy and at the Johns Hopkins 
Hospital asepsis superseded antisepsis Doctor Finney became an enthusiastic 
advocate of Halsted’s methods and did much to advance the practical use of 
the principles developed by Doctor Halsted He also made many contributions 
of his owm, and during his entire career kept fully abreast of the advances in 
scientific and clinical surger} and had the unfailing ability to separate the 
wheat fioni the chafl He was manied by bis father on Apnl 20 1892 to 
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IMiss Mary E Gross, a niembei of the first class in the Johns Hopkins School 
of Nursing, and their mariiage was a very hapjDy one in ever}"^ way Mrs 
Finney and four children , Dr John M T Finney, Ji and Dr George Gross 
Finney, both outstanding surgeons, Eben D Finney, an architect, and a 
daughter Mary, Mrs James S McDonnell survive him 

When the careers of many great men in medicine and surgery, who have 
passed on are looked up it is frequentl)’^ found that theie is little on lecord 
of the kind of men the) \\ere, how they lived, how they thought and how 
thev looked, nothing being recorded except then scientific contributions It is 
fortunate indeed for his friends and for the benefit of posterity that Doctor 
Finney published m 1940 his autohiogiaphy, “A Surgeons Life” In addi- 
tion there are ver) hue portraits of him one in his academic robes Avhich 
hangs in the Johns Hcipkms Hospital, was painted h) Harold Knight, the 
Ihighsh portrait pamtei Anothei portrait, which was painted by Thomas 
Cornel of Baltimoie hangs at the Union Memorial Hospital Both of these 
poi traits are speaking likenesses 

One had only to look at Doctoi Finney to know the kind of man he was 
and his presence inspired admiration aflfection, and a sense of confidence and 
security to his patients and to his friends 

Although Doctoi Finney was from the time he came to Baltimoie until 
Doctoi Halsted’s death second in rank on the Suigical Staff of the Johns 
Hopkins Hospital for some unexplained reason he was not allowed the 
privileges of the private or public w'ards in the hospital for man) )eais In 
consequence as his private practice increased, it became necessary for him 
to have some hospital w'here he could send his patients and operate upon them 
He selected the Union Protestant Infirmaiy an old institution which m due 
time, undei Ins stimulating influence and that of a carefull) selected visiting 
stafl: developed into a veiA active hospital the majoiity of the woik being 
suigical m chaiactei The popularity of the hospital inci eased tremendously 
and 111 01 del to obtain a lai gei bed capacity and to move into a moi e suitable 
neighborhood a campaign w-as started aftei the fiist world wai was ovei m 
1919 with Doctor Finney as chanman to collect funds for a new hospital to 
be called tbe Union Memorial Hospital The success of this campaign was 
largel) due to Doctor Finneys efforts, and the piesent fine institution has 
justified Ins far risioii The operating suite at the Union Memoiial Hospital 
IS called the T M T Fmne) Operating Suite Doctor Finney remained the 
outstanding membei of the staff to the end and the hospital was often spoken 
of as Doctor Finney s Hospital 

Doctor Fmne) was a charming companion and a delightful raconteur 
No one who had the oppoitunit) to listen to Ins Negro stories which he loved 
to tell, and told very Acell will ever forget them He had a rare sense of 
humor, and many of us will long remember some of Ins impromptu remarks 
m his discussions with John Deaver Charlie Mayo and others He had a 
powerful physique and a piodigious capacity foi work He necer seemed to 
tne and was able to go on eftectneh after a haul long da) when Ins assis- 
tants were all in He alwa)s l)clic\ed the best of a man and sometimes tins 
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was taken advantage of His patience and toleiance veie be}ond belief, and 
on seveial occasions, some of his friends felt that a little less patience would 
have been ad\ antageous to everyone 

The spirit of good feeling and cooperation, w Inch is so outstanding among 
the medical piofession in Baltimore, which has been so noticeable foi many 
} eai s, w'as largely due to the influence of Doctoi Osier and m an equal degi ee 
to Doctor Fmne} 

On the death of Doctoi Halstecl m 1923, Doctor Finney was appointed 
Acting Piofessoi of Suigery and Chief of Seivice at the Johns Hopkins 
Hospital and Medical School, which position he held until the appointment 
of Dr Dean Lewis 111 J925 Ultimately, wdien he letired at the age of 70, m 
1933, he was made Emeritus Piofessor of Surgery In 1917, he w^ent to 
France as Directoi of Base Hospital No 18 He was soon made Chief Con- 
sultant 111 Suigen, \ E F with the lank of Colonel, and latei was made 
Bngadiei Geneial His outstanding sei vices weie hugely lesponsihle for the 
eftectiveness of the surgical caie of the soldiers in France He was aw aided 
the Distinguished Seivice Medal, Offlciei de la Legion d’Honneui (France), 
Commandei de Toidre de la Couionne (Belgii.m) 

Mam honois were confeiied upon him because of his distinguished 
position in the singical world He w'as lectuiei and Honoraiy Member of the 
Hunterian Society of London. 1927 He was Bigelow Lectin er in Boston m 
1932 and leceived the Bigelow Medal for “Achievement in Suigei) ” He 
was honoiaiy memhei of the Medical Society of London, Royal College of 
Surgeons of England, of Ireland and of Edmbuigh Honoiaiy LL D ’s w'ere 
conferred upon him by several universities He w'as one of the Founders and 
the first President of the American College of Surgeons, 1913-16, and was 
closely associated wnth the organi/alion foi many years He was a memhei 
of the Anieiican Smgical Association (Piesident 1921). the Southern Sui- 
gical Association (Piesident 1912). the Medical and Chiiuigical Faculty of 
Maiylaiid (Piesident 1934-35) Foundei memhei of the Society of Clinical 
Surgery, and was a member oLthe Eclat Club and other surgical oigamzations 
Doctoi Finney was particulail} enthusiastic about the Southern Suigical 
Association, and rarely missed a meeting Some of his best papers were read 
before this association, and many of us remember w^ell his brilliant and wntty 
discussions 

In recognition of his sei vices to the Medical Corps of the Army during 
World War I. the laige U S Aiim General Hospital at Thomasville. Ga 
has been called the J M T Finney Hospital 

Doctoi Finney was len much inteiested 111 education, as can be shown 
by the fact that he was a life tuistee of Pimceton Universit}'' (When M^ood- 
row' Wilson was made Governoi of New’- Jersey, he w'as offered the Presidency 
of Princeton, but declined) He was trustee of Lincoln University, he was 
trustee of Princeton Theological Seniinai}'-, he was president of the Board 
of Gilman School for Boys , he w as President of the Board of the McDonough 
School At one time he was a memhei of the School Board of Baltimoie 
and until Ins death was a memhei of the State Boaul of Education Pie 
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interested in the betteinient of Negioes, and was kigely lesponsible for the 
conversion and rehabilitation of the old Union Protestant Infirmary into the 
well equipped “Provident Hospital” for Negroes, where Negro doctors and 
nurses could be trained and could be given adequate facilities to take care of 
their own people 

Doctor Finney contributed nunieious suigical papers, neaily all of ivhich 
iieie clinical in nature He was an ideal clinical teacher, simple, lucid and 
practical His surgical judgment, both as an operatoi and as a diagnostician, 
was uncanny At the operating table, he never seemed to huiiy but deftness, 
skill, sureness of method and perfect technic effected careful, lapid, finished 
work He was at home in all legions of the body, but in his latei yeais became 
particularly inteiested in tlie suigei}' of the stomach and intestines and many 
of the patients lefeiied to him wcie opeiative cases of the most difficult kind 
Throughout his surgical caieei, a consideiable poition of Doctoi Finnej’s 
work was entirely free, and in this connection, I ver}'^ much doubt whethei 
anyone in this country has ever operated upon moie doctoi s, nurses medical 
students and ministers, than he has Although mateiial success came to him 
in a larger degree than to many men, his fees weie always extiaouhnaiily 
moderate 

Doctor Fwney was brought up as a Piesbjteiian and was piominent in the 
councils of this church during his entiie life He was a piactising Christian 
who did not try to foice his lehgion on his patients and fi lends but showed 
them by his actions and example how a Christian gentleman should live He 
w'as modest and unassuming but had veiy definite opinions He was feailess 
and had the courage of his convictions He was keenly inteiested in sports, 
particuldih those of his alma matei and was fi ecpieiitlv seen at football games 
He played left end on (he Princeton team when in college and on the Haivaul 
team dining his fust yeai in the Medical School As fai as the lecoids show 
he IS the onl) man who evei played on both the Piincelon and the Haivaid 
football teams He also enjoyed hunting and fishing, and was an all aiound 
leal man He was always inteiested in i educing the cost of hospital care foi 
people of moderate means, and it w'as thiough him that Mi Frederick Bauern- 
schmidt built tbe Frederick Baueinschmidt Memorial Building on the giounds 
of the Union Memorial Hospital and this was the first building for this pui- 
pose erected in this country He had a genius foi friendship and a great num- 
bei of devoted friends and admirers in eveiy walk of life, who suiely miss his 
alwa)^s leady willingness to help and give advice 

Doctor Finney w^as ahvays inteiested in public aftans and seived on manj^ 
citv and state commissions He was mentioned as candidate foi governor and 
foi U S Senator from Maryland but declined both He was at one time Chan - 
man of the Community Fund, and w'as for several years and up to the time of 
his death. Chairman of the Baltimore Chapter of the American Red Cioss He 
was Chairman of the National Conference of Christians and Jews in Baltimore 
and gave his time and influence toward the furtheiance of this important move- 
ment Without question at the time of his deatli Doctoi Finnev was the foie- 
inost citi7cn of Marvland 
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An) one \\Iio was taught b)'’ Doctoi Finne) oi ^ho woiked AMth him, 
unconscious!} absorbed some of his qualities and methods, and there are many 
outstanding surgeons in this country today, who owe their success to his 
teaching and to his example I feel there is no one in the surgical world, who 
has had a moi e profound influence for the good, both professionally and as to 
what w'as light and w'hat w^as w^rong than Doctor Finney had 

It IS difflcult foi those, wdio did not know^ Doctor Finney, to undei stand 
how' all of the qualities which I have mentioned, could be concentiated in one 
man, wdio was so modest and unassuming, but they weie theie m full measuie 
Had Doctoi Finney lived thiee wrecks longer, he would have been 79 yeais 
old, and wdiile dtiiing the last two 01 thiee years, he had giadually cut dowui 
on his operating, he had kept up his other intei ests and activities as keenly as 
evei His death robs the country of a Master Surgeon of international repu- 
tation and an outstanding teachei , clinician, and diagnostician , an honest gen- 
eious feai’ess citizen, a wuse counsellor, a smceie Chiistian and one wdio 
has been an example and an inspiration to the entne medical piofession for 
many years 

John Staige Davis, M D 


MONT ROGERS REID 
1889-1943 

On May ii, 1943, Mont Rogeis Reid died at Ins home in Cincinnati 
after a shoit illness He w^as only 54 years of age, and had been extiemely 
active up to the tune of his death In fact. Ins unselfishness in giving Ins time 
and eftort to Ins vaned inteiests of teaching, of contributing to medical 
kiiowdedge, of managing Ins busy Surgical Depaitment, and of being the 
“beloved surgeon” to the community wdnch he loved, contributed to Ins 
untimely death 

He w'as born in Oriskany, a tiny village in the Virginia mountains, on 
April 7, 1889 His early education w^as given him by Ins father wdio took 
upon himself the strenuous task of teaching Ins six sons After two years 
of preparatory school, he entered Roanoke College and received Ins A B 
degree in 1908 Later m life he delighted in recounting stories of Ins 
youthful escapades, of the obstacles which he and Ins family had to over- 
come, and of the interesting characters wLo lived in the simple mountain 
community Tlnoughout his life he went “down home” as often as he 
could, fished the streams, hunted in the hills and renewed his old friendships 
The calmness, the simplicity and the loyalty wdnch he possessed so abundantly 
and wdnch contiibuted so much to Ins charm, must have had their origin 
m these early surroundings 

He graduated from the Johns Hopkins Medical School m 1912 aftei 
four years of study, during wdnch he w^as considered a good student with a 
capacity for thoroughness and industry His class standing was such that 
he obtained a surgical inteinship at the Johns Hopkins Hospitals with Dr 
William S Halsted This was the beginning of an association wuth Doctor 
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Halsted which lasted foi ten years, and which left an indelible impression 
on Reid’s Life From “The Professor,” as Doctor Halsted was called by Ins 
staff, he learned the gentle, meticulous surgical technic which he championed, 
obtained an interest in the principles of wound healing which he always 
maintained, developed a fascination foi studying the siiigery of blond vessels 



and acquiied a remarkable clinical judgment and diagnostic ability based 
on a seal clung inquiiy into the history, a painstaking physical exammatioii and 
an unusual alertness to salient facts and findings His i elationship with Doctor 
Halsted as I saw it fiom 1919 to 1922 nas compaiable to that between fathei 
and youngest son — affection and vicaiious pride in acbievement on the one 
side and admiiation and devotion on the othei 

Following his internship in Surgerj Doctoi Reid spent a jeai m 
Patholog)^ nith Doctoi Piloodgood, following which he returned to the 
Suigical Department He was assistant resident in Suigery until 1918 
when he became resident suigeon, a post he held foi thiee yeais In 1922 
he w'ent to Cincinnati, wnth Di George T Heuei, as associate Piofessoi of 
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Siirgci}' cit the Univei sit}' of Cincinnati fhc Suigical Department had 
recenti}' been leorganized and Doctor Reid played an important part in 
developing it into one of the well recognized surgical centers in America He 
acted as visiting Professor of Surgery to the Peking Union Medical College 
of China in 1925 During his stay there he made many fi lends among the 
Chinese, fiom nhom he continued to receive letters and tokens of affection 
foi many yeais In 1931, he became Piofessoi of Surgeiy at the University 
of Cincinnati and held this position until his death Undei his progressive 
legime his department, reflecting his surgical enterprise, expanded steadily 
by conti ilnitmg to the literature, by tiaming young surgeons and by constantly 
elevating the standards of suigical care provided the many patients entrusted 
to it As Piofessor of Surgeiy he assumed his responsibilities to the Uni- 
veisity of Cincinnati in a most seiious mannei and spent considerable time 
and effoit in inteiestmg the community in its Medical School It nas laigeh 
thiougfh his inteiest and efloit that funds neie obtained to remodel the Cm- 
cmnati Genei al Hospital m accoi dance n ith its gi on mg needs He also secured 
funds with which he inci eased the staff of his, and other departments, m 
the Medical School 


To the Surgical Profession, Doctoi Reid was best known for his contribu- 
tions to the surgeiy of gieat blood vessels and of the thyroid gland He was 
one of the notable figuies 111 American Surgeiy and was a member of many 
impoitant suigical societies among ndiich weie the Ameiican Surgical 
Association, Clinical Society of Suigeiy, Southern Surgical Association. 
Society of Univeisity Suigeons, The American College of Surgeons, and 
the Central Suigical Association He always contributed his share to these 
organizations by seiving on various committees and by presenting papers at 
the meetings To his students and to the members of his staff he will be 
l emembered as an undei standing, appi oachable, courteous gentleman who 
never appeared too busy to heai their troubles and joys He had a real 
interest in their careers and always found time to discuss their future with 
them and to give them sound advice He had infinite patience and won his 


point more often by persuasion than by force Having made his decisions 
carefully he was not easil} dissuaded from them He was an impressive 
teacher who excelled more in instructing smallei gioups on ward rounds than 


in holding large and formal cliijms He understood the Halsted principles 
of suigery as well or better than a^iy of Doctor Halsted’s proteges, and taught 
them well to his staff and student'-j by example, by his lectures, and b}' his 
writings He spiead the Halsted^^hilosoph)'' of caieful attention to those 
details of surgeiy so necessai} to ensme kmdl}' wound healing and an 
uncomplicated convalescnce His house staff loved him and were to him 


a source of never-ending interest and delight 

With his kindness, his unselfness and his winning personality he quickl}’^ 
assumed an important position m the community He was extremely interested 
in CIVIC affairs and b\ his own efforts, and often wnth the support of the city's 
most influential citizens he did much to make Cincinnati a liettei place in which 
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to Ine His patients eame fiom eiei) walk of life and to each of them he 
ga\e of himself unspaimgly He was noted for his kindness to his patients, 
for his genuine concern for their comfort and for his attention to even the 
smallest detail of their treatment The city’s wide concern over his illness 
and the evidences of aflfection shown at his funeral services bear witness to 
the esteem in which he was held 

Mont Reid had a w^ell-i ounded life, accomp’isjied more than is permitted 
to many, and wnth his death theie passes fiomthe scene a lovable character, 
a supeib suigeon and a most ln3'al fiiend 

V, N C\RTFR IVfD 


EDWARD JOSEPH ILL 

1854-1942 

Edw'Ard Joseph III, physician, suigeon, g) necologist, obstetrician, and 
one of New Jersey’s great citizens, was boin in Newark, Maj’^ 23, 1854, and 
died on June 8, 1942, at the veneiable age of 88 }eais He was the son of 



•» 

\ 



Di Fndolin and Julia 111 , who migrated to this countrv in 1850, being early 
political 1 evolutionists, w'ho fled from Germany 

His earh education w'as obtained in the public schools of New’ark In 
1875 fie was graduated from the College of Physicians and Surgeons at 
Columbia University and immediatel}'^ w'ent abroad to continue his studies for 
a period of two more years in Vienna. Freiburg and Strassburg' 
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Upon completion of his studies abroad, he returned to enter practice 
with his father in Newark He 'went into general practice The small 
laborator} which he possessed was equipped only with a microscope, and his 
library contained 20 standaid lefeience books In November of i 877 » having 
been in practice for only a year, he had an opportunity to remove a shawl 
pm from the right bioiich^'^v'if a child He immediately published this 
experience in the Neiv Jerse}'^ JMedical Recoid 

His hist appointment to a hospital staff w'as to the German Hospital m 
New'ark Soon he became interested in gynecology, and one of his eaily 
reports was of 37 operative cases on the cervix, for lacerations which he 
reported before the New Jeisey State Medical Society An early contribution, 
and one of importance, was a lepoit of a case of resection of a gangrenous 
sigmoid, with lecoveiy 

Doctoi Til's mteiests weie vaned, even at this eaily age In 1879 he was 
made the School Commissionei of the City of Newaik, and rendeied a gieat 
service to his community by being instiumental in introducing a law' w'hicii 
prohibited childien, who had been ill wuth scarlet fevei. fiom leturmng to 
school until a doctoi 's certificate ceitifying that contagion was no longei 
present, had been obtained Gieat opposition to this law' w'as encountered, 
for the laity felt that it w'as simply another w'ay for doctors to collect a fee 
Doctor 111 obtained a piomise from all the doctors in his community that no 
fee w'ould be charged m issuing such a ceitificate He w'as one of the 
founders and the fiist piesident of the Academy of Medicine of Noithein 
New Jersey He contiibuted laigely to the libiary, b} giving numerous rare 
medical volumes Foi a period of 32 years he was on the Board of Diiectors 
of the Prudential Insurance Company, and was later made Chan man of the 
Finance Committee 

At the age of 76, he took a most active pait in the battle waged at this 
time, to pi event the use of impuie eigot in maleiniU cases He w'as an 
early advocate that intervention b\ the Fedeial authoiities should be msti- 
(iited to bai the use of impuie and adulteiated dings of all kinds, and spent 
much lime in Washington foi this pin pose 

Doctoi III W'as a strong chaiactei, and though fiail physically, possessed 
a tiemendous vitality He w'as open-minded, kmclK, at all times exceedingly 
forceful, and ahvays an undei standing ph}sician 

In 1900 he W'as made a member of the Southern Suigical Association He 
attended its meetings fiequently, and contributed to its discussions He w'as 
a membei of numerous surgical and medical societies of his own State and 
of the nation He contiibuted in abundance to the liteiatiiie, piincipalh 
on gynecologic subjects 

On the aniiiveisary of his 85th birthday, the City of New'ark, through the 
Academj' of Medicine of Northern New' Jersey, did him honor This was 
an occasion, and distinguished men from many parts of the country came to 
honor him He was greatly impressed by the ovation, and particular!) Iw 
the delneiy of the highly flatteimg addresses When asked, after this 
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meeting for his impressions, he said — and this \\as very significant of his 
whole character “For all these honors that were given me, I have felt that I 
have only done my duty to m)'^ profession, my family and my" patients ” 

Henry Cave, M D 

HENRY DAWSON FURNISS," M D , LED 
1878-1942 

On January 25, 1942 Dr Henry Dawson Furniss died of a heart ailment 
at his home, 6 Henderson Place, New' York, N Y 
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degree of Doctoi of Laws from that school Doctor Furniss left the Univer- 
sity of Alabama and attended the University of Virginia, where he was grad- 
uated m Medicine in 1899 He went to New York and took the examinations 
foi internship at the New York Post-Giaduate Hospital, and went on service 
in this hospital on October i, 1899, foi a two-year appointment During this 
time he w^oiked under eminent suigeons, including Dr Robeit T Moins, a 
Senior Fellow'^ of this Association, and the late Dr Hermann Boldt, who also 
was a membei 

Upon completion of this hospital appointment he went to Euiope and 
attended clinics Later he returned to Selma and practiced there several 
years He gave up his practice in Selma and w^ent to New York wdiere he 
became associated with the Post-Graduate Hospital Medical School, to wdiich 
institution he was appointed Instiuctoi in Gynecology m 1904, Assistant Pro- 
fessoi in 1910, and Professoi in Gynecology in 1917 until 1927 and was At- 
tending G}necoIogist at the Hospital dm mg that period At the completion 
of this longterm of seiwice he lesigned his piofessoiship and became Consult- 
mg Gynecologist to the Post-Graduate Hospital He held the follownng posi- 
tions also Consulting Gynecologist, St A.gnes Hospital, White Plains, N Y , 
y\ll Souls’ Hospital, Moiiistown, N J, Hackensack Hospital, Hackensack. 
N J , Broad Street and Holy Name Hospital. Teaneck, N J , and St Luke’s 
Hospital, New^buigh, N Y , Consulting Cystoscopist, N Y Infirmary for 
Women and Children, Attending Surgeon, Fifth Avenue-Flower Hospital 
and Metiopolitan Hospital, New York, being Professoi of Gynecology and 
Attending Gynecologist to the formei 

Dm mg World War I Doctor Fuiniss seived m the United States Army 
Medical Corps with the rank of Captain, and at the end of the w^ar 111 1918 
he w^as Chief Surgeon at Camp Hancock, N J 

Doctor Furniss enjoyed a laige private practice and w^as beloved by his 
patients He took gieat interest m attending meetings of the various medical 
societies and associations of w^hich he w’as a member, and ahvays took an 
active pait He was possessed of an unusual mechanical abiliU which enabled 
him to devise vaiious instruments and ingenious devices which w^eie used by 
the piofession He is w^ell known foi the cathetei and the intestinal clamp 
wdiich beai his name, and was a genius foi making little impiovements on 
othei instruments to suit his own needs 

In addition to g}mecolog3'- he w’^as greatly inteiested m female urolog}'’ and 
contiibuted over fifty ai tides to the literature on these two subjects 

Doctoi Furniss w’^as a Diploinate of the Ameiican Boaid of Obstetiics and 
Gynecology, and a Fellow’’ of the American College of Suigeons and New^ 
York Academy of Medicine, a membei of the Ameiican Medical Association 
Ameiican Uiological Society a Life Fellow of the New Yoik Obstetrical 
Society, and an Honoraiy Fellow' of the Ameiican Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons He was elected a member of 
the Southern Suigical Association in 1929 and was a constant attendant at 
most of the meetings He alwa}s looked foi w aid to the meetings of this 

627 



ROBERl COA.L1ER BRY^N 


\ninls of Sur„«.r> 
V p r i 1 1^11 


Association, and told inan> of us that he pieferred attending these meetings 
to any other 

He IS survived by his wife, the former Ruth Kellogg Pine, whom he mar- 
ried m 1912, and thiee sons Henry Dawson Furniss, Jr , James Pine Furniss, 
and Wairen Todd Furniss, and two grandsons, Henry Dawson Furniss 3rd 
and Peter Randall Fuiniss 

Doctoi Fill mss w^as tiuly a Southern gentleman, soft-spoken, kind-hearted, 
and well liked by his intimates, and, a5 one of his close fi lends stated, he w^as 
almost too honest for his owm good At times his frankness may have been 
the source of some embarrassment to himself Nevertheless, he was strongly 
admired for this very quality 

His untimely death at the age of 64 w'as a gieat shock to all of us and he 
will be greath missed at tbe meetings of this Association 

TosrpH E J King, M D 


ROBERT COALTER BRYAN 
1873-1941 

Robi:ri Co\ltgr Bryan w'as born at “Biook Hill,’’ Henrico County, 
Virginia, June 27, 1873, second son of Tosepb and Isobel Stewart Bryan 
He w^as educated at pi ivate schools in Richmond , he attended the 
University of Virginia, and latei spent tw'O yeais in the Engineering School 
at the Univeisity of Pennsylvania wheie he played an active part in college 
theatricals In 1895 he entered the College of Ph}sicians and Surgeons in 
New' York City, and graduated wuth distinction, later going abroad for a 
year’s residence stndy in Vienna Returning to Richmond, Doctor Br3an 
began the practice of medicine, and shorth' won recognition as one of the 
city’s outstanding suigeons 

Doctoi Biyan w'as Piofessor of Anatomy from 1904 to 1911 at the 
University College of Medicine, w'hich was latei meiged with the Medical 
College of Viiginia, and foi some yeais w'as Professor of Genito-Urinarv 
Suigeiy at the Medical College of Virginia, fiom w'hich position he retired 
in 1932 Doctor Biyan served on the staffs at Stuart Circle and Memorial 
Hospitals in Richmond He was a founder of Grace Hospital, Richmond, 
w'here for a number of years he w'as chief surgeon 

During the fiist V'oild Wai Doctoi Biyan served as a membei of the 
Commission of the Ameiican Red Cross to Roumania and later, in Fiance 
gave his valued sei vices at the hospital at Juill}' 

In May, 1916 Doctoi Bryan w'as commissioned a fiist lieutenant in the 
Medical Reserve Corps, USA, and in March, 1917, w'as commissioned 
first lieutenant. Officers Reserve Corps, Army of the United States On 
June 5, 1917, he received the commission of major in the medical section 
Officers Reserve Coips, United States Aimy 
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He held nienibership in the Richmond Acadeiii}' of IMediciiie, Medical 
Society of Virginia, Ameiican Medical Association, Southern Medical Asso- 
ciation, American Association of Genito-Urinary Smgeons (President m 
1935), Southern Suigical Association (Vice-President m 1928), Tn-State 
Medical Association of the Carolinas and Virginia (of ^^hlch he was a foimei 
President), Ameiican Urological Association, and the International Society 
of Urology He was a Fellou of the Ameiican College of Surgeons 



His countless acts of kindness, and his assistance to }oung physicians 
aie known onl} to the lecipients of his quiet coceit generosity Few men 
ha\e been held in such high esteem b} so man} 

Foi the last six 3 ears of his life Doctoi Bn an was a constant suffeiei 
from aithiitis, and on Christmas E\e, 1941? died suddenly at his home 
in Richmond 

In October, 1914, Doctor Bryan married Miss Grace Hamilton, of Oak 
Hill, Maryland, who sunuves him, with two sons. Jonathan Bryan, III, and 
Robert Carter Bryan 

T Sucnrox Horsley :\f D 
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ROSS ARLINGTON WOOLSEY 

1877-1942 

Ross Aihngton Y'^oolsey A\as boiii at Knoxville, Illinois, December 23, 
1877 His elemental y and premedical education was completed in Galesburg, 
Illinois, and he entered Manon-Sims-Beaumont IMedical College in 1900 



graduating m 1904, after it became the ]\Iedical Department of St Louis 
Unneisity Ti\o }ears mteinsliip at Frisco Hospital, Springfield, Mo, 
followed, and be letuined to St Louis, in 1906, entered the St Louis Frisco 
Hospital and faithfully served the Frisco Employees Hospital Association as 
House Surgeon, Surgeon-in-charge and Chief Surgeon, until his accidental 
death on February 23, 1942, at St Louis 

On April 17, 1912, he married Mar} Ricaud Beck, tiio children, Anne 
Beck (Mrs Eugene L Pearce, Jr ) and Ross A Ji (Lt Field \rtillen 
U S A ), blessed the union 


630 


Volume no IvJEMOIRS 

^ umber 1 

Doctoi Woolsey became a membei and an active paiticipant in the meet- 
ings of the following professional oi ganizations 

Ameiican College of Suigeons 
American Boaid of Snigeiy 
St Louis Medical Society 

Missouri State Medical Association (Pies 1937) 

Ameiican Medical Association 
St Louis Clinics (Pres 1926-29) 

St Louis Suigical Society 

Mississippi Valley Medical Association 

Ameiican Association for the Stiigeiy of Tiauina 

AineiiCcUi Society foi the Conti ol of Cancel 

Western Suigical Association 

Southein Suigical A.ssociation 

Southein Medical Association 

Ameiican Association of Railway Suigeons 

Ameiican Association of Chief Suigeons 

Enjoying an exticmely wide circle of fi lends, Ross Woolsey led a veiy 
active social and professional life, and fully lelished eveiy day of it He pos- 
sessed the laie ability to hew^ to the line m the inteiests of those whom he 
seived, meanwhile letaimng the loyalty, respect and af¥ection of the per- 
sonnel involved 

Although tiieless at his \voik, he fiimly believed in adequate lecieation foi 
the busy doctoi and sought his lelaxation m golf, and the woods and sti earns 
of the 0/aiks and no hettei spoitsman evei wet a line 

Beloved h} his host of fi lends, he left an indelible impiint on the heaits 
of his close companions His family life was a model of seiemty and happi- 
ness. his wufe and children his most cheiished possessions, around whom all 
other activities and ambitions centered To all w'ho knew^ and loved Ross 
Woolsey, his passing leaves only kindly memories of a loyal friend, an evei 
welcome companion a staunch chaiacter and a sound suigeon, wLose destiny 
had been fully compensated by accomplishment 

F W Bailey, M D 


THOMAS PINCKNEY WARING 
1867-1943 

Di riiomas P Waiing, fellow of the Southein Suigical Association 
since 1911. died at his home in Savannah, Geqigia Januaiy 8 1943, after a 
short illness Coming from a family of medical men Doctor V^aring w as 
born in Savannah m 1S67 the son of Dr James Johnston Waring and Mary 
Alston Waring He lived in onl} two locations during his entire life, the 
house where he was hoin and the house wheie he died Aftei attending the 
Gi a\ lock Institute at Wilhamstown Mass he gi aduated A B from Vale 
College in 1889 and iccencd the :M D degree fioin the College of Physicians 
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and Siugeoiib in New Yoik, in 1892, wheie lie stood hist in his class Follow- 
ing an Intel nship at Bellevue, he tiavelled and studied abioad, visiting Scot- 
land, Germany and Austria, and then began a half-centuiy of practice in his 
home town of Savannah 



Doctor Waring, a Fello\v of the Ameiican College of Suigeons, became 
one of the leading suigeons of Savannah and the state of Geoigia y\t fiist 
he served in the capacity of a junioi partnei with the late Di Ra^nnond B 
Hams, as w'as the custom m tjiose days While associated with Doctoi Hai- 
ris. Doctor Wanng became head of the Telfair Hospital Then, in 1910, Dr 
John W Daniel invited him to become coowner of the Oglethorpe Sanatorium 
He accepted and built a surgical unit and nurses’ home on the land, and at 
the time of his death he w'as sole ownei On more than one occasion he w^as 
piesident of the Georgia kledical Society of SaAannah one of the oldest loc.il 
medical organizations in the countiy, conesponding to the county- medical 
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society 111 ulliei pldcei, Due piobdbh to his iiiodebt, retiiiiig disposition, 
Doctor Waiiiig was not d frequent speakei dt the meetings of the Soiitliein 
Surgical Association, and added but few ai tides to suigical literature How- 
ever, his professional knowledge and surgical abiht) weie well lecogmzed. 
and he enjoyed one of the most extensive and select piactices in his pait of 
the state 

He was a vigoious peison, pm suing widel) laiied activities, evei young in 
spirit and m his response to life’s demands and fields of endeavor He had a 
host of friends throughout his native towm, and held a waim place in the 
hearts of his medical confieies The desciiption “scholai and gentleman” 
fitted him well He was a student and inveteiate leadei, and alwais kept 
abreast of the times, in medic ne and othei activities Doctoi Waring was a 
charter member of the Society of Colonial Wais m Geoigia, and seived as its 
Governor befoie becoming deputy goveinoi geneial He was an active mem- 
ber of seveial social oiganizations 

In 1902 he maiiied Miss Martha Gallaudet Backus, who passed away 
shortly after the death of hei husband Two childien suivive. one son, Di 
Thomas Pinckne} Waiing. Jr , and one daughtei. Mis Fiedeiick M Stetson 
The present T P Waring represents the fouith geneiatioii of piacticing 
physicians m direct line in the famil) The mayoi of Savannah paid the 
following tiibute to Doctoi Waimg 

“In the death of Di T P Waiing Savannah lost not only a physician 
of outstanding abiht}, one who was lecogmzed by the medical profession heie 
and throughout the state and elsewheie as a leading suigeon and piactitioner, 
but has likewise lost a citi/en who loved Savannah, whose inteiests weie all 
centered in Sa^annah. and who was devoted to eveiything that piomoted the 
welfare of the city of his biith and life The passing of a man like Doctoi 
\\ aring is a distinct loss to the communit} He lepresented the t} pe of citizen- 
ship that exemplified the finest attributes of chaiactei He will be long 
remembered, not onh in his profession and among those whom he served in 
a professional wai. but likewise by a host of Saiannahians who knew and 
appreciated his sterling w orth to 0111 city ” 

Frvnk K Boland, M D 


HERjMANN JOHANNES BOLDT 

t.. .1856-1043 

Hermann Johaimes Boldt son of Heimaim diid Amalie (Kiugei) Boldt. 
was born in Geiniaiu on June 24 18=^6 at hib fathei s estate Neuentempcl 
neai Beilin He came to New A 01k with Ins jiaienis 111 1865 went tbiough 
the public and high schools, leceued piivate instiuction in languages and 
mathematics, and de\oted his evenings to the study of pharmaev, passing the 
examination in the lattei stud) 111 1877 He commenced the stud}’- of medicine 
in 1875, and w’as giadiiated from the kledical Department of New T'ork 
rnuersiiN in 1870 After giaduation he piacticed medicine in New AMrk and 
passed all his prolessional life in that cit\ For mam ceais he spent the 
summci niontlis m the hospitals of Em ope On August 20 1891 he maiiied 
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Mi&b Hedwig Kruger m Berlin Ihey had one son, Heiindnn Johannes Boldt, 
Jr , who was killed in 1918, in the first World War 

Doctor Boldt was Professor of Gynecology at the Post-Graduate Medical 
School from 1891 to 1917, then Emeritus Professoi He e\as one of the 
founders of the German Pohklmik and of St Marks Hospital He was 



Gynecologist to both of these, and Consulting Gynecologist to the New York 
Post-Graduate Hospital, Stuyvesant, Polyclinic, St Vincent’s, Beth Israel 
and Union Hospitals 

He uas one of the founders, foiinerly a member of the board of governors, 
and Fellow of the Ameiican College of Surgeons, membei of the Southern 
Smgical Association, Amencan Gynecological Society, Neu Yoik Obstetrical 
Society, New York Pathological Society, American Medical Association, 
G} naecological Society of Great Britain, New York Academy of Medicine, 
Royal Societ} of Medicine, Association of Military Surgeons of the United 
States, and various local societies 

He was an investigator into the physiologic action of cocaine and a prolific 
vriter on all aspects of gynecology Besides many articles in medical journals, 
be wiote the chapteis on “Benign and Malignant Neoplasms of the Vulva 
and Vagina and of the Uterus ” in the textliook Clinical Gynaecology by 
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Eminent AnieiiCcU’ Teadicis. published by I B Ivippincott do , in 1895 lie 
was also a contributoi to the En/3klopache dei Geliin tshilfe mid Gynakologie, 
published 111 Leipzig in 1900 He iinenled an opeiating table foi abdominal 
surger}^ Mhich won a medal at the Pans Exposition m 1900. and also a modern 
examining table foi office use 

Doctor Boldt had letiied fiom jnactice and spent Ins nmteis at Si 
Peteisbmg, Floiida, nheie be died on Janiian 12, 1943 

RayMOXO P SuiLRAX, MD 


(mRLES WATTS FLYNN .)R 
1884-1043 

Ductoi Fkmi a Senioi Fellocx of the Sonthein Single, il Association, died 
at Ins home m Dallas on August 13. 1943 il pai ticiilai I3 appio])iiale 
that this meinoiial should appeal in the Tiansactions of tins oigani/atioii as 
the Sonthein Suigical Association was the ))iofcssu)nal oigani/ation most 



beloved by him Beginning wnth Ins election to Fellow^ship in 1923, he 
attended practically all its meetings, occupied a chan on the front row of the 
auditoiium wath regularity, and ahvays bi ought back to Ins students m the 
Medical School a detailed account of the suigical advances annually pie- 
sented at its meetings Fie was honoied b3" election to the Vice-Picsidenc3' 
of the oiganization m 1937 

Chailes Watts Flynn was boin at Lakeland La , and leceived Ins piehm- 
inai3'^ education at the Sanders Piepaiatoi3'^ School, Baton Rouge, La, and 
the Louisiana State Universit39 where he leceived the degiee of Bachelor of 
Science in 1905 In June, 1911, he received his Medical Degree from the 
Medical Department .of the University of Pennsylvania After serving an 
mteinship in Pittsbmgh, Pa lie located m Dallas in 1912 and engaged in 
the practice of general siiigeiy until his death 
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He \\as liappil} inaiiied to Miss Maiy Watts Knight daughtci of a dis- 
tinguished, piOneer Ia^\}er, R E L Knight, in 1917 

He -was associated with Ba3dor University College of Medicine imme- 
diately on coming to Dallas and latei became Professor of Surgery and Chief 
Surgeon of Baylor Hospital He was an excellent teachei, genial, kindly and 
meticulous in his relation to students and professional conferees Illness 
forced him to retne from active duties before his death and he became Hon- 
01 ary Professor of Surgery at the Southwestern Medical Foundation Medical 
School nov located in Dallas and held this position at the time of his demise 
Doctor Flynn vas a Fellow of the Ameiican College of Surgeons, Fellov 
and former President of the Texas Suigical Society, and a member of 
numerous socal and professional organizations 

Curtice Rosser, M D 


ARCHIBALD JOHNSTON BUIST 
1872-1943 

On September 12, 1943 occurred the death ot Di Aichibald Johnston 
Buist, of Charleston, South Carolina Doctoi Buist vas the son of Di John 
Somers and Margaiet Smclan (Johnston) Bu.st, and was boin in Charleston 
Febiuaiy 7, 1872 His preliminary education vas obtained in the Chaileston 
Schools, Law renccMlle Academy (New Jeisey) and Princeton Univeisity, 
giaduating from this institution in 1893 with the BA degiee He then 
letuined to his native city and enteied the Medical College of the State of 

South Caiohna and giaduated m 1896 with fiist honois Aftei seiving as 

intein in the Charleston City Hospital foi a yeai he went to New'^ Yoik and 
took post-graduate work m the New^ York L)’ing-m Hospital, and othei New 
Yoik Hospitals 

As a student in the Medical College Doctoi Buist began his long teaching 
careei, being an assistant m the Department of Pathology and Bacteriology' 
from 1895 to 1899, assistant in General Surgery fiom 1895 to 1899, Lecturer 
m IMinor Surgen' and Bandaging fiom 1899 to 1904 Professor of General 
Surgery from 1904 to 1910 Professor of Abdominal Suigery' and Gynecology 
IQI1-1912 and fiom 1912 until 1939 he occupied the chan of Professor of 

Gynecology In 1939 tendered his lesignation to the Boaid of Tiustees and 

was elected Emeiitus Piofessoi of Gynecology Doctoi Buist was singulaily 
well equipped to teach, in that he ne\ei used notes in his classes and he illus- 
tiatecl the points of whatevei subject was undei discussion liv desciiptions of 
peisonal expeiiences having a beaiing on the ir.attei His students lespected 
him for his bioad knowledge and his willingness to discuss with them any 
problems they might bring to him 

Doctor Buist was a man who enjoyed being in the company of his friends 
on fishing trips, for he i\as a keen fisherman His genial nature and enjoyment 
of life was a delight to his friends and it was on such a fishing partv that he 
died as he had lived 111 the coinpanv of close fi lends 

Many' honors came to Doctoi Buist Duiing Y’orld War I he serced as 
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\olurac 111 
N umber 4 

chauman oi the Thud Distuet Advisoi) Boaid foi South Caiolina, he was 
chairman of the local chaptei of the American Red Cross , President of the 
Boaid of Tuistees of the Chaileston Museum, he was a member of the 
Ameiican Boaid of Siugeiy, the Southern Suigical Association (1913). the 
American and Southern Medical Associations, and a past Piesident of the 
Medical Society of South Caiohiia 



Doctoi Buist uas tmce maaied in 1899 he maiiied Miss Alice Stock 
Mitcheli, by whom he had a son, Di Aichibald Johnston Buist, \\ho is at 
present serving m the United States Navy Aftei the death of his ^Mfe he 
married Mrs Elizabeth Rollei Gestefeld, who suivives him 

No higher praise can be gn en a man than to be able to say, at the end of 
his life, that Here was a man wlio loved humanity and spent nearly half a 
centmy m seivice to humanity’s common need ” 
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GRANVILLE S HANES 
1864'1943 

Doctor Hanes was bom at Haysville, Mason County, Tennessee, in 1864, 
and obtained his education in the common schools of his home State Early in 
his life he made the acquaintance of a physician in Indiana nho became so 
impressed with his energy that he paid his tuition in the Medical College of 
Indiana At the time of tins friend’s death he ^\as stianded in Indianapolis 
and went to Mr W D Allison to apply foi a position in order to earn 
enough mone) to complete his medical education 



Times weie haid and he was infoimed that nothing could be ofteied He 
insisted that he had no place to sleep, and at the suggestion of one of the 
clerks, Mr Allison let him sleep on an operating table in the store He made 
himself so useful that he was put on the load and pioved the best salesman 
the firm evei had 

Some yeais latei he canvassed the Louisville piofession and met Dr 
Joseph M Mathews rvho induced him to entei the Hospital College of Medi- 
cine, where he made many valuable fi lends, including Di Lewis S McMurti}" 
and obtained Ins Doctoiate m IMedicine theie m 1900 Soon he became clini- 
cal assistant to Doctor Matbews and his associate in pnvatfe piactice learning 
much from the wise counsel of his friend A Nedifik sofa m their office was 
used for the knee-chest position in examination of the rectal cases and Doctoi 
Hanes found that he could look directly down into the bowel and that it was 
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fully distended A\ith an, pei nutting a complete view of the tube easily when 
thus readily filled with air This led Hanes to devise the table which he used 
throughout his life and still letains his name 

Doctoi H.mes was a man with an inquiiing mind, and he had uhat Wen 
Mitchell called a feimeuting hi am. full of ideas, many of which w^eie of 
therapeutic value Often his ideas caused debate Raiel) this was caustic, 
especiall} among some of his envious competitois He had a very pleasing 
personahtyj but was lathei fixed in debate, and a good latonteui 

Doctor Hanes was Piofessor of Diseases of the Rectum. University of 
Louisville Medical School, Fellow of the American College of Suigeons, 
Fellow^ of the Southern Suigical Association, Piesident of the Proctological 
Society , and a Major m the Medical Coips of the United States Army 

At a meeting of the Kentucky and Tennessee section of the Ameiican Col- 
lege of Surgeons in the Biown Hotel the Chan man of the meeting turned 
that body ovei to Hanes, Haggaid and Hendon, all master entei tameis, and 
the pleasuie of the occasion was unbounded What a pity that no lecoid 
persists of then reiiiaiks Doutoi Hanes gave gieat caie to Ins patients, and 
his devotion was splendid m leturn, he held then appieciation and regaid 
until the end of his life whicli was tiagic But true to foiin he passed out as 
he lived — dramatically Tliose w ho knew him best loved him most 

J Garlxnd Shcrrtll, M D 


FRANK L BARNES 

1872-1943 

On Octobei 2. 1943, Di Frank L Baines died at his home, 10 Chelsea 
Place, Houston, Texas, of coionan'’ occlusion 

Doctor Barnes was boin September 26, 1872, m Timity, Texas He 
leceived his academic education at Hill's College, Waco, Texas, wdnle his 
Medical education was obtained at the College of Physicians and Surgeons, 
Baltimore, Maryland, m 189C ^Yhlle m medical college he seived as pio- 
sector in anatomy Following his giaduation he served an internship m 
Mercy Hospital, Baltiiuoie. Marjdand 

He w^as a member of the American i^tedical Association, Hai ns County 
Medical Society, South Texas Postgiaduate Medical Assembly, Fellow 
of the American College of Surgeons, Founder Member of the Texas 
Surgical Society, Founder Membei of the American Board of Surgeons 
and a Fellow^ of the Southern Surgical Association Dining the Spamsh- 
American War he seived as an assistant surgeon to the Army, being stationed 
at Galveston, Texas 

Doctor Barnes w^as one of the few remaining pioneer Texas surgeons 
having practiced at Trinity, Texas, on horseback, with saddle-bags, prescrib- 
ing and dispensing his owm medicines He had an extensive smgical practice 
beginning his surgeiy at the time it was done in the home or m his office 
and then sending the patient home m a wagon 
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In 1908, he built a hospital in Tiinity, lexas, where he did an extensive 
surgical practice until 1915 when he moved to Houston, where he remained 
until his death 

Doctor Barnes maiiied Miss Alice Tohnson of Trinity, Texas, June 8, 
1898, and they had t\\o daughteis. Mis Anbury Calvin and Mrs William 
M McKinney, of Houston and two sons, Edwaid F Barnes, now serving 
in the Navy, and Di Pa^ton Baines of Houston, Texas 



Doctor Barnes occupied a very piomment position m Surgery in Texas, 
and was knowm for his great surgical judgment He w'as of a retiring 
disposition but nevei failed to take a positive stand on the right side of 
every question concerning Medical Ethics His loss will be felt not onl) in 
Houston but in the entire State of Texas 

Besides his immediate family he was suivued by two brotheis, William 
and Jesse Barnes, of Trinity, and three sisters. Misses Hattie, Mattie and 
Marv Barnes, all of Trinity 
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SURGICAL LESIONS OF THE FACIAL NERVE 
WITH COmiENTS ON ITS ANATOMY 

Claude C Coleman, MD 

Riciijiokd, Va 

FROM THE PEPARTMENT OF KCUROPOGICAL SURGERT, MEDICAL COLLEGE OF MRGIWA, RICHMOND, VA 

Surgical lesions of the facial iieive are nearly always due to trauma, 
but there is a smallei group of patients who require operation upon the nerve 
because of inti actable facial spasm The mam purpose of treatment in both 
of these surgical affections of the nerve is to correct a conspicuous facial 
deformity While facial paralysis and intractable facial spasm both produce 
embarrassing facial deformities, the spasm, being a deformity in motion, 
IS the more conspicuous of the tv o 

Trauma of the nerve trunk ah ,ost invariably causes paralysis involving 
the entire facial musculature In a paper before this Association in 1939 j 
effort vas made by the wiiter to analyze the facial deformity due to paralysis 
of the trunk of the nerve The components of the deformity mentioned at that 
time will be emphasized on the basis of further observations 

The massive facial deformity resulting from paralysis of the trunk 
of the nen^e is not uniformly distributed It is less obvious in the upper 
facial area and reaches its maximum about the mouth The most con- 
spicuous and embarrassing feature of the deformity of unilateral facial 
paralysis arises from displacement of the mouth by unopposed contrac- 
tion of the muscles of the healthy side, whereas the alteration of facial 
appearance caused by paralysis of other muscle groups, such as those 
of the cheek, eyelids, and brow, is not exaggerated by activity of the 
muscles on the normal side In long continued facial paralysis there 
is inevitable sagging of the angle of the mouth, causing the lips to assume 
an oblique direction The result is a repulsive deformity (Fig i) Paralysis 
of the lower muscle groups supplied principally by the mandibular division 
permits deviation of the mouth to the opposite side, causing a sudden increase 
in the deformity when the healthy side of the face goes into action The 
musculature in the upper half of the face is more or less fixed to its own 
side and is comparatively unaffected by muscle action of the opposite side 
Not only is the deformity o f facial paralysis greater about the lower face 

*Read by title before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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and mouth, but the peimanent lesiduals of such paralysis aftei reinnervation 
of the previously paralyzed muscles aie most noticeable in this area regaidless 
of the type of suigical piocedure employed foi lestoiation of function 
Balance of the mouth is maintained principally by action of the mandibulai 
branch which should be legarded as the most important single branch of 
the nerve m the pieseivation of facial symmetry 

Piotection of the facial neive fiom injuiy during certain operations 
for lesions in close pioximity to the nerve may be more difficult and a 
matter of more concern than the surgical treatment of the ner\e, itself, for 
paialysis Injuiy to the nerve during such operations, \Mth resulting paralysis, 
however unavoidable, causes a seiious deformity to the patient and must 



Treatment of Tacial Paralysis With Fascial Strips 
Fig I — (A) Characteristic appearance of patient with facial paralysis of long 
standing Paralysis followed complete removal of a left acoustic neurinoma The 
sagging of the face and drooping of the angle of the mouth are the conspicuous 
features of the deformity The facial muscles had lost gahanic response and 
anastomosis was not indicated The patient s serious condition following operation 
precluded early anastomosis of the nerae, avhich is desirable within a few ayeeks 
after removal of the tumor 

(B) Appearance of patient after support of the paralyzed side by subcutaneous 
fascial strips anchoring the muscles about the mouth to the temporal muscle, after 
the method of Brown Small fascial strips also were used to support the lower eyelid 

be consideied a severe penalty for the patient to pay for a surgical procedure 
Malignant lesions lying in the course of the nerve, such as tumors of the 
parotid, ma)'^ require sacrifice of the nerve to eradicate the lesion, but even 
111 such cases the patient should be told in advance of the likelihood of fac’al 
paralysis vith careful explanations as to what such paralysis really means 
The protection of the facial nerve in the removal of malignant conditions 
which have not actually invaded the nerve requires a thorough knowledge 
of the nen’e anatomy and its branches and the use of a technic which exposes 
the nerve adequately so that removal of the lesion may be accomplished wuth 
the neiwe clearly visualized 
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The facial neive may be jeopaidized m vaiymg degiees by the following 
opeiations Complete lemoval of acoustic neurinomas , section of the auditoiy 
neive foi Menieie's disease oi intermediate neive foi ceitain paioxysmal 
neuralgias , tempoial oi suboccipital section of the loot of the gasserian ganglion 
foi tic doulouieux. mastoidectomy, and removal of extiaciamal tumois, 
such as those of the paiotid 

Operation may be lequned to lelieve paialysis lesultmg fiom injuiy 
to any part of the nei ve ti link oi its mam pei ipheral bi anches The 
blanches of the nerve aie fiequently divided by stab wounds and spicules of 
glass 111 the region of the paiotid In such cases the mandibulai branch 
usually escapes injury, being piotected by the ramus of the jaw (Fig 2) 



ABC 

Flo 2 — (A) Patient with bilateral paraljsis of the sivth and seaenth neracs from fracture of 
the base of the skull The nsht facial and both sixth neraes recoaerctl in about six months but there 
avas no improvement m the left facial at the end of 12 months A faciohj pglossal anastomosis was then 
performed on the left side 

(B) Appearance of patient one jear after faciobj poglossal anastomosis on the left 

(C) Patient shown m (A) and (B), two and one half jears after anastomosis Mass movements 
in this case were not pronounced 


Intracranial injmies of the nerve neaily always result from complete 
removal of an acoustic neurinoma In recent years in my clinic this has been 
the cause of a laige majority of cases of division of the trunk, injury from 
mastoid operations having become much less frequent due to more expert 
surgery Destiuction of the facial nerve intracranially has been generally 
accepted in this country as an almost inevitable penalty the patient must 
pay for complete lemoval of the average size acoustic iieuinioma, although 
some of the smallei tumors may be removed without serious damage to the 
lienee In the writei’s experience, one of the largest acoustic neurinomas 
in the series was coiiipletelj’' removed without severing the nerve, but we have 
not been able to duplicate this rathei fortunate experience If damage to the 
facial iienfe could be prevented m the formidable operation for complete 
removal of these tumors, the procedure would represent one of the most 
brilliant technical achievements Perhaps this may yet be accomplished and 
Oiivecronas success m removing these tumors completely without dividing 
the facial nerve should ceitainly stimulate greatei efforts by othei surgeons 
toward protection of the neive in this important opeiation 
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Direct injury to the facial nerve in section of the auditoiy for Meniere’s 
disease can nearly always be avoided if one has a good knowledge of the 
local anatomy There may be a delr ed and tempo y paralysis following 
operation, probably due to edema Division r le intermediate nerve 
without injury to the facial is more difficult, the problem here is by 
no means so complicated as that^ involving large acoustic neurinomas Furlow 
has reported a very interesting case if section of the intei mediate nerve 
for intractable neuralgia without dan» ge to the facial nerve 

The facial nerve is temporal ily paralyzed in a small percentage of cases 
in temporal section of the sensory root of the gasserian ganglion for tic 
douloureux There is rather general agreement- at ne present time that 
the cause of this paralysis is traction on the superficial petrosal nerve which 
leaves the facial from the geniculate ganglion Such ti action causes injuiy 
and edema of the facial with lesulting paralysis for some weeks or months 
In elevating the temporal dura for exposure of the sensory root, the 
superficial petrosal should be avoided, and if this is impossible it should 
be sectioned to prevent the possibility of traction on it 

We have adopted a conservative attitude toivard facial paralysis following 
mastoid operations and have allowed at least six months for signs of spon- 
taneous recovery unless the otologist were positive the nerve had been 
se\erely damaged We have also adopted a conservative attitude in the 
treatment of facial paralysis following fi.'icture of the base of the skull in 
view of the large percentage of cases of Spontaneous recovery (Fig 3) 

The removal of extracranial tumors along t’ ^ course of the nerve, 
particularly those that he deep in the digastric fossa, may seriously menace 
the nerve In these tu jcs, as m other large tumors about the p?''otid, 
we have followed a pi /of exposing the branches of^the nerve distal to 
the parotid and tracir pern backward to the pes ansef'^ la, then exposing 
the trunk before att jig the tumor, itself Damage to the nerve in th 
extirpation of these . iibrs, m the writer’s experience, is most likely to occ ir 
to the mandibular b anch, and we believe it is most important to isolate 
this branch at a point where the facial artery crosses the mandible and 
trace it backward to the trunk before the tumor is removed 

The type of surgical treatment for the relief of facial paralysis obviously 
will depend upon the location of the injury When the nerve is divided 
intracranially, as m the complete removal of acoustic neurinomas, reinnerva- 
tion of the facial muscles can be accomplished in only one way, that is, 
by the substitution of a healthy motor cranial nerve for the proximal 
portion of the facial The nerve selected for the purpose of anastomosis 
usually has been either the hypoglossal or the spinal accessory, depending 
on the choice of the individual operator In the selection of a nerve for 
anastomosis with the facial, one must give consideration not only to the 
functional results expected from the anastomosis, but to the disability resulting 
from sacrifice of the nerve to be used to replace the facial In nearly all 
cases we have utilized the hypoglossal for fusion with the paralyzed facial, 
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Spinal accessory paralysis has been studied recentl)^ ^\lth a great deal of 
thoroughness by Majo’ Barnes Woodhall at the Ashiord General Hospital 
Major Woodhall states in a recent communication that “section of the spinal 
accessory nerve is certainly a disabling injury in militarj^ service” and that 
“the disability was not compatible with full military dutj ” 

Facial anastomosis \Mth either the hypoglossal or spinal accessory vill 
lestore motion to the paralyzed muscles, but there are mass movements of 
the face which is likewise true after suture oi graft of any part of the nei ve 
trunk The results of anastomosis are also marred to some extent b)’’ 
associated movements which vary considerably in individual pafiento In 
loquacious patients and those m w'hich the tongue is brought into more 
active use in chewing and swallowing the associated movements may be eiv 
much exaggerated The results of anastomosis might be improved by c ' eful 
individualization of patients in the selection hetw'een the hypoglossal am the 
spinal a"cessoiy. using the latter for the vivacious type and the hypog’ossal 
foi tho*^^ w'ho use the tongue lejss freely 

A G iHul appiaisal of the results of anastomosis of the facial w'th ancJiei 
motor cranial nerve show's that wdiile there is gieat improvement in the 
facial appearance, normal facial activity is never restored In repose, 
the patient’s appearance ’S‘ practically ' noimal. there being no atrophy 
of the facial muscles no asymmetry, and no sagging of the low'er face 
However, emotional expression never returns to the j^aialyzed side although 
the patient by deliberate effort may acquire a p-oi imitation of normal 
facial expression Under the 3 timulus of emotion tlpe norpial side moves 


much more lapidly and spontaneously so that the mouth is drawm to the 
health)' side Restoration of function of the frontalis 1 muscle has not 
been observed by the winter after anastomosis except in oijli case, and in this 
instance the hypoglossal ivag used I know' of no satisfactory exj)lanation 


for the failure of this muscle to recover movement after severe disease or 


injury of the nerve trunk So far w'e have seen no return of platysma function 
follow'ing either suture or anastomosis of the facial nerve 

Injury of the neive trunk in the facial canal, usuall) produced b) opera- 
tion upon the mastoid, has been repaired by short nerve grafts according 
to the method of Ballance and Duel The most difficult part of this operation 
is the exposure of the facial canal and segments of the nerve in the diseased 
mastoid To do this expertly requires special training in mastoid technic 
The application of the nerve graft in such cases after exposure of the 
injured facial nen'e is a relatively simple procedure 

Suture or graft of the nerve when practicable is preferred to any form 
of anastomosis, not because of better functional results, but because associated 
movements do not develop nor does the operation require the sacrifice of 
any other nerve Insofar as restoration of facial movement and symmetry are 
concerned, the anastomosis is as effective as suture or graft of the trunk 
Repair of the facial trunk w'hen it is severed extracranially by a stab 
wound IS not difficult if it is done at the time the w'ound receives primaix' 
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treatment The same is true of the important branches of the nerve If 
operation upon the nerve is delayed, formation of scar tissue makes the 
exposure and identification of the nerve or its branches much more difficult 
It is almost incredible that patients with an incised or penetrating wound in 
the region of the parotid, who are unable to close the eye or retract the angle 
of the mouth on the injured side, should have the skin wound sutured without 
any effort being made to expose and repair the nerve which is always divided 
(Fig 4) There is no other explanation for paralysis following immediately 
a stab wound along the course of any motor nerve, yet the; patient is often 
told the nerve was traumatized and that spontaneous recovery may take 
place If the divided nerve is repaired at the time primary treatment is 
given the wound, its identification may be facilitated by the faradic electrode, 
whereas if there is a few days’ delay, the distal segment of the nerve loses 
faradic response, and a more extensive dissection is required 

The facial nen^e may be injured and considerable loss of nerve substance 
result from gunshot wounds If the injury is located in the region of the 
pes anserma, repair of the nerve lesion is often possible only by grafts 
With wide destruction of the nerve branches, support of the face on the 
paralyzed side by fascial strips is the treatment indicated Injury of the 
nerve by gunshot in the region of the mastoid was occasionally seen in cases 
of the last war These injuries often cause extensive nerve destruction and 
reinnervation can be brought about only by anastomosis of the facial with 
another healthy motor cranial nerve 

The technic of facial anastomosis and suture has been previously described 
in considerable detail and need not be discussed further In the repair of 
certain important peripheral branches of the nerve, technical difficulties may 
be encountered It may be necessary at times to suture the trunk of the nerve 
to two or more of its peripheral branches We have found this difficult in 
some cases particularly when the mandibular branch as well as those to the 
eye and cheek require approximation to the trunk To overcome the dif- 
ficulty here presented, we have felt that a combination of suture and the 
plasma cuff of Mediwar and Young might be helpful in some of these cases 
In one instance of division of the trunk and its main branch during removal 
of a malignant tumor, and suture of the three main branches to the trunk 
being impossible, the two upper divisions were sutured to the trunk and 
an anastomosis of the spinal accessory with the mandibular branch was done 
The results were very satisfactory (Fig 5) In another case, suture of the 
branches to the eye and cheek was supplemented by a fascial strip to the 
mouth attached to the temporal muscle after Brown’s method The results 
here were excellent (Fig 6) In all cases of suture we have used arterial silk 
for approximating the epineunum of the trunk and one carefully placed 
through-and-through suture for the small branches 

The facial nerve has great capacity for regeneration under any but the 
most unfavorable conditions, but mass movements always occur following 
regeneration This is true whether there has been division of the trunk 
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or of one o. more of .ts blanches, but in the latter case, the mass movements 
are confined to one gioup of muscles and are less conspicuous In explanation 
of tins, Howe, Towel and Duel, Ford and Woodhall, and otheis, have found 
that after section of the iien'e or a severe degenerative lesion, regenerating 




C D E 

Fig 5 — (A) Right facial paralysis following removal of a large malignant tumor of the parotid 
The tumor extended deeply into the digastric fossa The mandibular branch ivas involved m the 
tumor and a portion of this branch was sacrificed The nerve trunk was much elongated A portion 
of this was excised and the trunk was sutured to the upper and middle branches It was impossible 
to make satisfactory suture of the mandibular branch to the trunk Because of the importance of this 
branch it was anastomosed to the spinal accessory, the patient preferring the use of the latter nerve 
in the anastomosis The case illustrates the difficulty of suturing the three mam branches of the nerve 
to the trunk This difficulty arises from the marked divergence of the mandibular from the other 
two mam branches 

(B) Sketch of operation described in Figure 5 (A) When direct suture of the mandibular 
branch to the trunk is impossible, anastomosis of this branch with either the hypoglossal or spinal 
accessory is indicated 

(C) , (D) and (,£) Patient m Figure 5 (A), eight months after operation The face is balanced 
in repose, there is ability to close the eye without conspicuous mass movements, and m smiling there 
IS only slight deformity of the mouth 


fibers normally intended for one group of muscles may penetrate every 
muscle group withm the facial domain The result is that when the patient 
attempts to close his eye, the muscles about the mouth contract while efforts 
to move the lips are associated with contraction of the orbicularis oculi 
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1 IG 6 — (A) Injury of the lef ^arial nerve i 

It was possible to suture the uppe h-a icnes to the c supply 

to the upper lip Suture of the man lular branch ^ „ iter Brown s 

method were used to support the i ler and lowet iis , ytui after operation Recorery 

of orbicularis function has begun The moutn is well be 

(B) Photograph of patient shorn iii Tigure 6 (A) three yens iPer operation He i' ible to close 
Ills eye his face is balanced and thert has been some recoaery of muscle fiinc'ion of the upper lip 
Symmetry of the lower face is well jirfs I by the fascial strips > 

(C) Patient is able to close eyes without mass movements 


Fig 7 — (A) Mass moyements folloyyang recoaery of function after dnision of the 
trunk of the facial nerye proximal to the parotid gland by a splinter of yyood folloyying 
direct nerve suture Patient has restoration of all muscle groups except the frontalis 
There are mass moy ements in attempts to close the eye The case illustrates the inevitable 
deyelopment of mass moyements folloyying division of any portion of the facial trunk 

(B) Patient in Figure 7 (A) shown in repose 
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I r( *5 — ( \1 Sc\crc mind ilik f icnl >•(> ism Stclion mil suture of the ujMitr bnnchc'i of lilt 
Tur\t ind litcii cirritd ml t'\nc, with rtliti of tin s|nsni for Shout si\ iiioullis folliu lUK ench optri 
tioii 111 the mcntitiiiK tiu spisui Ind sprt id to tlu lower focnl imiscUs produemt n \ir\ conspicuous 
ond etiihirrissmt fleforiiiitv I lit piiittu w is ^,rtltI^ huidinpptd iii her work ns -i tcnclicr mid 
iciiucstcd tilt roiiicd ojitntinii 

(11) I’micnt slid n in I'ltun S ( \) ii moutlis ifter dnision of tin trunk of the focnl iicr\c 
itid nn istomosis with tlit^ li\ pc , loss i] ] ht photoKriph shows ilit f ict well h il iiictd iiul strciie 

(C) Tilt moulli Is fiirh will Inliiictd in itttitiptiiii: to smile I lit m i\imnm rtcotert of function 
followmi, in istonuisis Ins not httn re iclicil ind comi'Utt tlosuit of tin e\t wns not possible nt the tiiiit 
the jihoto^riph w is nndt hnt nnisek tone ihont tlu eit is tvidtiil Rtcottrt of fiontilis function is 
not cijitcttil iiiil tilt pen lilt for this is shtht lowtruu of tlit etthrow 


of all facial ticlnU} suae the lesidiuiK of the foimei ])<iial}sis aie not 
noticeable when the face is in lejiose 

A brief referenct tail} will be made to f.icial sjaisni 'Jdie subject was 
discussed befoic this Assockition in .1 jiietious jxipei Inasmuch as the 
involuntai} conti action of the oibiculaiis ocuh muscle is the most distuibing 
feature of intractable facial spasm the neivc supply to this muscle is sectioned 
and resutuied as a piimai} tieatment This opeiation may be compaied to 
alcohol injection of a bianch of the fifth neive foi the teinporaiy relief of 
tic douloureux The spasm usually 1 etui ns in about six months, but in 
the meantime the patient not only has been leheved of spasm, but is 111 
better position to know Avhether he washes a moie radical opeiation for 
permanent cure We have never had a patient complain of facial paialysis 
produced in an effort to lelieve facial spasm 

Seveie facial spasm gives a patient such a giotesque appearance that 
he IS wnllmg to pay almost any penalty for its 1 elief If the spasm is confined 
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chiefly to the orbicularis ocuh, and particularly if it recurs after previous 
section and suture of the nerve, this branch may be resectioned and the 
course of the proximal segment so changed as to prevent regeneration 
However, if the spasm involves practically all the facial muscles, as is 
often the case, section of the nerve with faciohypoglossal anastomosis is 
recommended with full explanations to the patient as to this procedure in 
all its details (Fig 8) 

Facial spasm is rarely bilateral, although we have seen a number of such 



Semicircular canals 

racial ne ” 

Tympanic plexus 
Chorda tjinpani nerve 
temporal branches 
Facial nerve 
Zygomatic branch 


Parotid Gland 

Buccal branches 
Sternocleidomastoid 
Mandibular branches 
Mandibular branches 
Cervical branches 

Platjsma m 


Fig 9 — Drawing from actual dissection of the left facial ner\e The main branehes of the nerve 
may be found after their emergence from the parotid gland These branches may be easily identihed 
at this point and traced back to the trunk or to the site of injury In removal of certain parotid 
tumors, exposure of the ner\e anterior to the gland provides protection to the nerve by keeping it in 
full view during removal of the tumoi 


cases, due probably to encephalitis Bilateral facial spasm produces not 
only a most conspicuous deformity, but also a marked disability The patient 
may become helpless in traffic , unfit for driving a car , endangered m going 
down steps , and greatly handicapped in numei ous ways by violent contraction 
which forcibly closes the eyes In bilateral facial spasm practically the whole 
facial musculature, including the platysma, is involved In the treatment 
of this condition we section the facial trunk and perform an anastomosis 
with the hypoglossal on the side most involved The branches to the eye 
on the opposite side are sectioned and measures taken to prevent regeneration 
Sagging of the lower hd after permanent paralysis of the orbicularis ocuh 
can be improved by external canthoplasty or facial strip support 

In a number of dissections of the facial nerve prepared m Department 
of Anatomy of the Medical College of Virginia, we have been impressed 
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with the complevit} and \n nation of the neive pattern (Fig 9) ' In some 
patients the neive begins to bicak into its main branches befoie the mandible 
IS reached and theie may be a second ledistnbntion of the blanches, lesemblmg 
tlie pes ansenna The sketches of the facial nene m text books give a very 
incomplete and inaccnialc pictnic of the facial none as icvealed in minute 
dissections (Fig lol ' While theic arc thice mam gioiips of branches to 
siipph the ewe and loieliead. the check, the lowei lip and neck, theie appears 
to be an mtiicatc inrstomosiv, of .11 these lanoiis blanches so that fibeis 


r^ciil Xcnc \ 1 1 
DifnMnc I'nnchcs 
Posterior belh of I)iisi‘-tnc 

Aecc"or\ \cr\c 
VnKu« Ntr\t 
HjpoRloccil Xerve 

An«a H\poKlo>-sic 
Common Carotid \ncr\ 
Great Auricular Xerte 
Lc'scr Occipital Xerte 

Posterior Supraclas iciilar 



Tempo 1 branches 

/jfoniatic branches 

Parotid duct 
Iluccal branches 


Mandibular branches 

Cervical branches 
Cervical cutaneous 


i ir 10 — Dravvinr shows niimitc disstetion of the facial nerve. The parotid gland has been 
removed There is wide variation in the nerve pattern but there is a consistent tendenej to three 
ple-Nus like arrangements in the three mam divisions The plevus of the mandibular branch is usually 
the most complex of the three There seems to be a tendenej for the' nerve branches to avoid a spaee 
ovcrljing the masseter muscle Tlie digastric branches arc well shown These are important in the 
identification of the trunk of the nerve in the operation for anastomosis Gentle retraction downward 
on the digastric muscle will expose one of these branches which may be followed to the trvink with 
minimal dissection Because of the plexus hie arrangement of the nerve and the free anastomosis 
between the branches there niaj be considerable diftcrcnce m the effects of lesions of similar location 


apparently destined foi one group of branches may find a distribution 111 a 
remote group (Fig ii) This very complicated arrangement of the 
nerve pattern and the free anastomosis betw’een the vaiious groups as well 
as individual branches may explain m pait the difference between emotional 
expression and ordinary facial movement 

Figures 9, 10 and ii are reproduced from drawings made at dissections in the 
Department of Anatomy, Medical College of Virginia, by Mrs Louise Jones 
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Fig II — Drav ng from actual dissection shows a complicated patiern of the nerve in the portion 
just distal to the tacial canal Several important branches arise from the trunk at this point 
division of the branches at the border of the mandible would be much more difficult to ’•e 
lesion in the same location in the nerve as shown in Figure lo In this particular ue 

plexus like arrangement of the distal branches is much less complicated 


CONCLUSIONS 

The limitations to complete success of surgery of the facial neive are 
obvious and apparently insurmountable The principal cause of imperfect 
recovery of function after division of the neive trunk appears to be faulty 
regeneration of the nerve Whether the lesion is paralysis of the nerve oi 
facial spasm for which paralysis must be produced for lelief, the purpose 
of operation is to lemove a conspicuous facial deformity The facial 
muscles, once disconnected from their central control by trauma or seveie 
disease of the nerve trunk, never recover the power of noimal emotional 
expression Motility can be restored to the paralyzed face by direct suture 
neive graft or anastomosis, depending on the type of case Notwithstanding 
the permanent loss of emotional expression on the pieviously paralyzed side, 
great improvement is obtained by restoring facial symmetry, preventing 
atrophy, and protecting the eye The results of surger}'^ for facial nerve 
lesions are by no means perfect but it is possible to lelieve a verji depressing 
facial deformity by appropriate operative procedures 
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Nfw Orleans, La 

FROM mr DEPARTMENT OF SURCERT TOLANE UVIVERSITY SCHOOL OE MEDICINE, 

AND THE SECTION ON UROIOOY OCHSNER CLINIC NEW ORLEANS LA 

INCIDENCE 

Diverticdlum of the urinary bladder is a comphcatioii of clinical 
importance in about 6 per cent of cases of obstruction at the vesical neck 
Most of these are encountered in men between the a^ es of 50 and 70, with 
benign pros', atic hypertrophy The smaller incidence m me 1 with carcinoma 
of the prostate can be explained by the fact that the pen id of obstruction 
IS shortened by the life expectancy of carcinoma patients Ihe early spread 
of carcinoma of the prostate through the capsule and into the periprostatic 
region also lessens the degree of obstruction in these cases as compared with 
benign hypertrophy where the growth is confined to the capsule The 
occasional cases occurring in children are usually associated with congenital 
lesions such as prostatic valves and contractures of the vesical neck Scar 
tissue resulting from inflammatory conditions of the bladder and urethra 
IS considered responsible for the small number of cases in females 

ETIODOGT 

Whether diveiticulosis of the bladder is congenital or acquired is of little 
more than academic interest Congenitally weak spots exist in the retro- 
trigonal region and the posterolateral walls near the ureteral orifices and 
the site of the urachus These constitute what Kimbrough’^ termed factors 
of “soil preparation” always present in the vesical wall Certainly, in the 
routine management of urologic patients one is impressed by the apparent 
immunity of the majority of bladders to the development of diverticula 
Congenital obstruction at the neck of the bladder m children often progresses 
to the point of complete decompensation of the upper urinary tract without 
the formation of a diverticulum (Fig i) However, in another child 
similarl)^ obstructed for the same period of time a diverticulum will form 
(Fig 2) Acquired obstruction in adults shows an absence of this com- 
plication in approximately 95 per cent of cases Thompson^ and others 
have called attention to the fact that in cases in which diverticula do develop, 
the frequent association of other conditions, such as inguinal and diaphragmatic 
hernia, indicates a congenital weakness of tissue 

*Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 
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I'jr 1 1 If 2 

I iG I — Complete LOiiv,tnit il oli'-truc'io ) it luck of bhddcr in clultl, npe witlioul ih\ erticulosis 
Fic : — Complete conpcnttnl oliMniction nt neeV of bhddcr in child, npc s, nith dl^ erticulosis 



Fig ti Tig 3b 

Fig 3t — D iierticulum with hrge orifice md sufliciuit contractile ability to emptj, which produced 

no s> niptoiiis 

F IG 3b — Postoperatn t c\ stogi am one month after operation (transurethral resection) 

SYMPTOMS 

There aie no pathognomonic symptoms of vesical diverticula Difficulty 
in urination, frequency, pain, hematuria, pyuria, incontinence and retention 
are frequent complaints These are also symptoms of obstruction at the 
neck of the bladder and would not necessaiily suggest the presence of a 
diverticulum The so-called installment urination may be regarded as 
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presumptive evidence In such cases the patient passes a small amount of 
urine and a few moments later a larger amount which may be extremely 
cloudy Many of these pouches produce no tiouble during life and are 
discovered only at autopsy In these cases the opening of the diveiticulum 
IS usually large and the wall of the sac has sufficient contractile ability to 



Tig 4 Fig s 

Fig 4 — Infiltrating giowth winch hns spread to bladder wall 
Fig s — Papillary growth which can be seen through the wide orifice of a shallow sac 


empty, thereby reducing the possibility of mtection, the chief souice of 
Symptoms (Fig 3a and 3b) 


COMPLICATIONS 

The complications of vesical diverticula are (i) infection, (2) stone 
foimation, (3) tumor, (4) hemorrhage, (s) damage to the corresponding 
meter, and (6) rarely ruptuie 

Infection is the most common complication of a diverticulum tvhich does not 
completely empty itself A weak wall of the sac and a nairow orifice through 
w Inch it communicates with the bladdei favor the development and persistence 
of infection once it has been established In cases of long standing the 
infection may spread beyond the diverticulum to form dense adhesions to 
the surrounding structures 

Stones aie found in about 12 per cent of dueiticula of the bladdei 
A few of these may migrate into the sac from the bladder and kidneys 
Those that form m the sac are probably the lesult of infection This is 
especially true if the infection is caused by urea-splittmg organisms which 
favoi the precipitation of insoluble earthy phosphates 

Neoplasms found m vesical diverticula are of the same type that invade 
the bladder They aie not common, only 40 cases having been reported by 
1932 Others have appeared in the literature since that time We have 
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seen tlnee eases two ot winch weic iniiltiatiug and had spiead to the bladdei 
wall (Fig 4) The othei was a papillan giow'lh which could be seen 
thiongh the wide orifice nl a shallow sac (Fig 5) 

Hemoirhagc unless piofuse, is not necessaiil} a complication but may 
be 1 cgai ded as a se mptom of some olhei condition m the dn ei ticulum 

The coiiesponding uielei ma} be damaged b} the piesence of a resical 
pouch in ewie of two waes \ uietci opening into .. infected sac favois 
ascending infection to the kidnee . in addition, the dn ci liciilum may be of 
suflicieiit si/e to pioduee paitial obsti iciioii to the 1n\\ci end of the uietei 
In pic'^suie with dilatation ot the luetei ai o u ird pelvis above The 
coinhinatioii of infection and letention piedisposes to calculus foimation in 
the renal iiehis just a^ 11 does in the dn ciiiculum \lthough not common, 
tins coinphcation nia\ he scnous when it does occui 

Rareh docs a dnei ticulum niptuie, hut u ni.n otcui when theie is a 
sudden mcieasc in mtnnesical ])iessuie cspecialh if infection has rendeied 
the wail tnable This compiication asMuncs the •'Une clinical imjioitance as 
extiaxasation of iiiiiie fioin anj othei cause ' 

1)1 \C.NOSlS 

The diagnosis df \esical dneiiicula is based on a caieful cistoscopic stud) 
of the bladdei and rociitgciiologic siudics of the entiic iiiinai ) inict Cystos- 
cop) undci facorablc conditions ofteis the most accinate means ot obtaining 
information about the bladdei On the othei hand in cases wnth diveiticiila, 
CNStoscop) alone is not completcK diagnostic It indicates the position and 
si 7 e of the orifice but gnes no information as to the depth and contents 
of the sac or the abilit) of the dn erliciilum to empt\ itself It must be 
remenibercd also that ncaih all of these jiatients aie of advanced age, with 
proslatic obsti uction and some degice of lenal and cardioiasculai damage 
Because instiunicntation in such patients is followed In an occasional seiious 
reaction, it is our police to complete all othei studies first This routine 
has enabled us to obtain sufticicnt infoimation 111 the majoiity of cases 
from 1 oentgenologic, and othei studies, to make the indications foi tieatment 
apparent Thus, m the majont) of cases cystoscopy is not perfoimed until 
the patient is aiiestlietucd and leach foi opeiation An exception to this 
routine is made when the histoiy. plnsical findings and roentgenologic studies 
indicate the piesence of a tuinoi m either the bladdei 01 divei ticulum 

Roentgenologic studies of the uimarv tiact include a plain film of the 
kidneys, uieteis and bladdei, intiaienous uiogiams and retiogiade evsto- 
grams The plain film may indicate a dnei ticulum by the piesence of a sus- 
picious shadow' lateial to the bladdei legion (Fig 6) It w'lll also deteimiiie 
the piesence or absence of stones m other paits of the uiinaiy tiact Excre- 
toiy urograms in the piesence of good lenal function and adequate preparation 
will provide accurate infoimation legaidmg the condition of the kidneys 
.and ureters Cystograms obtained m connection wnth intiavenous uiograms 
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Fio 6' \ < riG 7 

Tig 6 — Presence uf di culum suggested by suspicious shadow l9teral to bladder 

Fig 7— Retr de cystograra showing diverticulum of bladder 



Fig 8 Fig 9 

Fig 8 — Anteroposterior view demonstrating diverticulum of bladder 
Fig 9 — ^Lateral view showing \esical diverticulum 

aie not always diagnostic, in which case retrograde cystograms are necessary 
(Fig 7) Exposures are made in the anteroposterior right and left lateral 
positions, 5 per cent sodium iodide being used as a contrast medium If a 
diverticulum is present, it is usually seen on at least two of the films 
(Figs 8 and 9) A fourth exposure, made after the bladder has been emptied 
by catheter, will indicate whether or not the diverticulum is of the retentive 
type (Fig 10) In the absence of a stone, any filling defect in the divertic- 
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\ Cystoscopy m such cases may show 
' If the diveiticulai orifice is large, 
’"hance the C}Stoscopc into the sac 
e j^uipose of both cystoscopic and 
T, intravenous pentothal or a small 
0 'he satisfactoiy peifoimance of 
i \ o I C3'Stographic studies in all 

'a\i/co^ I '^icquency vith which one 
d\eilR', these cases Adequate 

aifd ’ pe ()i \ n are, of couise, loutme 



I ic 10 Fig i i 

lie 10 — Cjbtogntn nnilt iftcr bHddcr Ins been emptied 
Fir II — rreopentm ostognm of di\crticiihim oi bladder 


TREATaiENT 

The development of prostatic lesection as a means of relieving prostatic 
obstruction has brought about a more conservative viewpoint tow^ard the 
treatment of vesical diverticula This attitude has been demonstrated by 
Thompson, ef al w^ho made a compaiison of cases of diverticula seen during 
two six-year periods at the Mayo Clinic Duiing the first period (1926 
to 1931, inclusive) 107 diverticulectomies w^eie peifoiined, wdieieas during 
the second period (1932 to 1937, inclusive) there w'ere only 30 pnmar}'- 
and five secondary diverticulectomies, m spite of the fact that a greater 
number of patients were treated for bladder neck obstructions in the latter 
period The size of the diverticulum alone does not constitute an indication 
for removal (Fig ii) Many of these fairly laige sacs with a wnde orifice 
will contract to the point of almost complete obliteration (Fig 12), or will 
produce no symptoms following removal of the obstruction at the neck of the 
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bladder Diverticula i\ ith a large capacity and a narrow orifice communicating 
with the bladder are usually of the retentive type and require removal, 

particularly if they '■ badl}^ infected 

Divertic ’ should be performed iii ail case with complicating 

stones c ‘ Mth the possible exception of a small low grade tumoi 

where ^ ee of -.hallow sac is large enough to permit \ isuahzation of its 

caviT . i.estructio' ot the tumoi with a high frequenc) current There 
shot oe uo questK' as to the giade of the tumoi, lion ever, when this 
pn dare 1= trmed 



Tig 12 Tig 13 

Tic 12 — Postoperative cjstogram of simc pitient 
Ftc 13 — Large diverticulum situated deep m pchis 


Any one of several operative technics for lemoval of diverticula may be 
carried out The extravesical dissection of the sac, as practiced by Lowsley 
and others, is easily performed in the case of large diverticula not attached 
to the surrounding structuies by dense adhesions (Fig 13) Aftei the 
bladdei has been incised down to the orifice the neck of the sac may be 
seveied from the bladder and the dtveiticuluin removed in a retrograde 
manner similar to the retrograde lemoval ot the gallbladdei This method 
is especially applicable in diverticula complicated by tumor In such cases 
it may also be necessary to excise a portion of the adjacent vesical wall to 
insure complete lemoval of the growth If the ureteric orifice is involved 
in the diverticulum, the Y-plastic, developed by Young, ^ offers a good means 
of preserving the normal ureteric insertion into the bladder Reimplantation 
of the ureter into the bladder should be avoided if possible Ligation of the 
ureter should also he avoided because of pyonephrosis wliicli frequently devel~ 
ops in the kidney above necessitating nephrectomy Occasionally, the corres- 
ponding ureter and kidney may be sufficiently damaged by dilatation and infec- 
tion to necessitate an additional operative pi ocedin e Suction of the sac into 
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the blcidclei in means of a laigc glass tube, also devised b} Young,' ofleis a 
method of remo\ uil!; multiple dn ei ticiila in some cases The oi ifice is closed 
and the dneiticulai space diamed extiavcsically Cou ''uir recently advo- 
cated the use of a itihhei balloon attached to a cathetei to x the intia- 

cesical iemo\al ot a dneituuhim , - 

To lemoxe the cnliic ''ac of a laige dncrticiilum MUiatec. ,,ii the 
pehis and adheicnt to the sunounding stiuctmes is oftciii a tediou^ me- 

consuming puxedtne In 1939 Ihunes*'* oilcred a simple appioach lus 
problem which nnohe^s the pnnciple of u moving the m ' memH, ,u- 
f’om the dneitunlum and leaMUg the lemamdei of the The 

bladdei is exposed tluough an adequate supiapiibic incisit ^ c 

the lateial wall ncised down to the duciticulai office v 
IS then f xne<l wide to expose its itiu^^aarity l^.y me ' > 

or dissuu'i tlie mucous memht.ine lining is lemoxed 1 
present ' loiw time, thcomicous nitniDiane is thickeiK < 
nxu coaic .iWi. ’'aines ad\ocated the use ot tit 

dc-stio} oicccs ol mucosa difiicult to leinoxc The cutting-loc i 

be used Uir this ]iUipose '1 he ciilting-cui lent causes less tissue ic 1 
than the cauten and ma_\ he used to iemo\e the entiie mucous 1 ora 
The otjjnc ^ the duciticulum is closed aftei the mucous membiane naS bee t 
rena " c^ erts the divci ticuliim into an extiacesical ])ouch which 
is drained i» cigaiette diain fu Penrose tube \ c\stostom\ tube is left 
in place to di\c*rt the uiinarx sticam The length of time the lube is left' 
in \aties in induidual cases We ha\e used this method in seeeial cases 
in which the duciticulum was large, situated deep in the pelvis and sui- 
rounded b} adhesions and in one patient with a duciticulum containing stones 
and frank ])us (Fig 13 ) It is tas\ to pcifoim, lareh leqiuies more than 
an hoiii to complete the ojieiation and pioduccs little moie shock than simple 
suprapubic c\ stostomc 

In cases lequinng icnto\al of obstruction of the netk of the bladdei in 
addition to diverticulectomy. it has been oui loutine piactice to remove the 
duerticulum first W'e can think of no reason for leveising this pioceduie 
Thompson' has pointed out that tiansuiethial lesection in boideihne cases 
does not serioush complicate the perfoimance of divei ticulectomy if this is 
later found to be necessaiy An inci eased amount of infection in secondai} 
diverticulectomies is a factoi that may contiibute to a piolonged post- 
operative 1 eco^ ei y 

Tiansuiethial resection of the margin of the diveiticulum is a dangeious 
procedure which fails to accomplish the aim of the opeiation The margin 
of safely is small and extiavasation of 111 me is liable to follow' 

AVithin a w'eek 01 ten days followung divei ticulectomy tiansurethial 
resection or pi ostalectomy may be perfoimed If the obstiuction is lelieved 
by transurethral resection, the suprapubic cathetei may be removed at the 
same time and the w'ound allow'ed to close If sufficient tissue to lelieve 
the obstruction has been removed, the suprapubic wound heals promptly 
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SUMMARY 

Diverticulum of the urinary bladder is most often seen in men between 
the ages of 50 and 70, with benign prostatic hypertrophy The development 
of diveiticula sho\ Id probably be asciibed to congenital and acquired factors 
The symptoms aie not pathognomonic and may even be absent Complica- 
tions include infection, calculus formation, tumor, hemorrhage, damage to the 
corresponding uretci and rupture The diagnosis may be made from thorough 
cystoscopic study o ' the bladder and complete roentgenologic studies of the 
entire urinary tract In regard to treatment, the trend is toward conserva- 
tism Retentive diverticula which are badly infected and diverticula asso- 
ciated with stones or neoplasms are indications for lemoval Any one of 
^pveral operative technics may be employed foi removal of diverticula depend- 
ing on the conditions found in the individual case W e pi efer performing the 
diverticulectomy first in cases lequinng treatment of obstruction at the vesical 
neck as well as removal of the diverticulum 
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Discussion — Dr W E Lower, Cleveland, Ohio I am very much interested in 
these two papers because they represent two important urologic problems They have 
both been very well presented and treated in a most efficient, conservative wa> There 
are certain factors in diverticulum of the bladder which Doctor Burns brought out 
and which I think might be repeated for the sake of emphasis 

My own observation leads me to believe that congenital factors do play a rathei 
important role in the development of diverticula, otherwise, we should have more 
diverticula in elderly people who have obstruction, and yet only a small percentage 
of cases of prostatic hypertrophy have diverticula The congenital factor was bi ought 
out clearly by Dr Ernest Watson, of Buffalo, in 1923, before the Urological Section 
of the American Medical Association He showed by dissection of the fetus in various 
stages, certain defects that might predispose to diverticula, especially when to this 
congenital defect was added some obstruction of the bladder outlet In our own series 
of cases, Avhich is just under 100, the percentage in women was only 39 and in all of 
these cases there was some obstruction to the urethral outlet, something that prevented 
easy emptying of the bladder— for example, stricture or caruncle In cases that require 
operative intervention to the extent of removing the diverticulum, we have found that 
by packing the sac with gauze, converting it into a semisolid tumor the onera+mfr 
for removal of the diverticulum is made much easier ’ ^ 


Doctor Burns has shown that in many of these cases of diverticulum of the bladder 
associated with obstruction, when the obstruction is relieved the symptoms often subside 
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and nothing more need be done to the diverticulum Occasionally a diverticulum will 
contain a tumor. We ha^e had si\ such eases and, in that event, of comse the diverticulum 
must be icmo\cd In manj eases calculi will be found in the dneiticulum and, as a 
rule, m most of these eases the dn crticiilum must be remo\cd 

Doctor Burns has ^\cIl cmphasircd the question of a%oiding rjstoscopy m elderly 
people with prostatic obstruction It is much better to do it at the time j'ou aie prepared 
to treat the obstruction by transurcthi al resection and thus a\oid the reaction that so 
often comes fiom cjstoscopj without lelicf of the obstruction Whenever w’e do a 
cjstoscop\, we alwa\s gi\e the patient sulfathia/ole for about tluce dajs following the 
examination and I bclic\c m this waj we .uoid manj of the reactions that used to follow^ 
Indiscriminate mstiumcntation m these elderly people often Is follow'cd by marked 
reaction, and I ha\c seen a number of eases m whicli death followed such instrumentation, 
especialh through the use of metallic instruments 

Doctor Cone brought out the importance of not being in too much of a hurry to 
bring down these undescended testes I ha\e seen too many catastrophes occur in an 
earh operatne attempt, and I refer principalh to the interference with the blood supp j, 
followed In atrophic changes I think most men who ha\c had experience with this 
tjpe of case feel that we should wait until puberh, because m manj cases the testicle 
will enlarge at that time and dosemd into the scrotum, oi at least further down tow'ard 
the scrotum so that it in.nkes the opciation much easier and more promising I believe 
we arc not conscrxatnc enough m manj of the lesions ot the genito-urmarj'^ tract, and 
until we rccognirc that certain congenital dcfoimities maj not interfere wnth function, w^e 
had better let them alone ratliei than tr\ to correct them for cosmetic reasons I refer 
particularh to certain Lpes of lupospadias Take the glandular h3pospadias, manj'- mdi- 
Mduals nc\cr know thej h.nc it until -omebodj calls their attention to it when they 
arc adults, and then ihej arc anxious to have something done I bclicee a gcnito-urinary 
surgeon who has had much experience will agree that, as a rule, jou make the condition 
worse rather than bcttci, and \ct the X.i\r insists that glandular Inpospadias must be 
corrected It should occur to them that it is not a condition that can bt acquired in 
the scr\ice. and ccrtainlj docs not in any waj mtciferc with function The same is 
true of Indrocclc in cldcrlj people The operation on a Indroccle means admitting 
the patient to the hospital the loss of two or three weeks’ time, and the result often 
times IS just a hard, tender testicle aitciwaids At this particular time, when labor 
IS so much m demand, I ha\c found that bj’- aspirating these eases, which can be done 
under local anesthesia at the office, these men do not lose anj' time and maj"- not need 
to ha\e It retapped for from four to ^lx months I think we might extend this eon- 
sere atism to even the upper urinaij tract and not be m too muv.h of a hurry to do 
plastics on the hj dronephroscs until eou haec pronounced semptoms Many of these 
cases must haec some tepc of operation but I haec folloeecd a number m a conservatwe 
evae be ureteral dilatation, and thee haec been able to cariv on evithout anj”^ great 
incone’cniencc 

If all this sounds too consereatnc, I eeant to assure jou that it comes from my 
clinical experience over a period of eears, and not because I am less keen to operate 
eehen I think it necessary, but I bchee'c that it takes j'ears of experience and many 
failures m too radical a procedure to establish this point of view' 

Dr Mai cor VI D Tiiompsox’-, Louisville, Kj I have had no experience wnth crypt- 
orchidism m children, but mj associates and I have performed the Thorek operation upon 
20 young adults In addition, we have examined a number of othei patients upon 
whom the Thorek operation was pcrfoiiiied elsewhere We believe the operation to be 
justified and of great value— if for no other reason than the tiemendous improvement 
in morale experienced by the patients As one colored patient surprisingly expressed it, 
"Doctor, no longer can my friends call me one gone Jones” 

It IS essential to bring the testicle into the scrotum and onto the thigh without tension 
To accomplish this we do not hesitate to divide all the structures entering the testicle, 
with the exception of the vas and its deferential artery Doctor Cone said he did not 
believe the deferential artery sufficient to nourish the testicle in children As stated, 
we have had no experience with the operation in children and we do not know' whether 
or not the artery is sufficient in children, but w'C do know that it is sufficient in young 
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adults if the testicle is sutured to I'lc thigh without tension In addition, we have 
found two procedures to be most he’pful The vas must be gently and patienth 
mobilized and in some cases as far posteriorly as the seminal vesicle Also, b> dividing 
the deep epigastric vessels and the other structures of the inguinal floor, the a as deferens 
can be brought directlv out the pelvis at the external ring, thereby snoitening the 
distance between the sen ' side and the scrotum Even with these aids, occasiona ly 
a testicle cannot be br into the scrotum without tension and we think in the‘=c 
cases, excision of the t icle is advisable, procided there is a normal testicle upon 
the opposite side 


CoL Bradle\ L Coi c, New York City I would like to discuss Doctor Cone s 
paper, and to call attention to its completeness, for it rovers most of the controversial 
points and takes a definite position on them I would like to subscribe to most of the 
statements he brought out Our evpeiience with gonadotrophic stimulation at the Hospital 
for Ruptured and Ciippled* has been umavoraWe in those cases in which we felt that 
descent of the tes+ts had been delayed rattier thin permanently arrested There may be 
some benefit in such cases as those associated w'lth a Froelich syndrome, but hormone 
therapy m cases of ectopic testes has not been felt to seive any useful purpose, and 
most of these cases do not present any stigmata that would suggest the need for its use 
On the other hand, failure of descent of the testis ii a patient with a true Froelich 
syndron e does not constitute an indication for surgery A large series of school children 
were observed by an Australian surgeon for a considerable period of time, and he found, 
by freguent examination ovei a period of 3'ears, that the majority of those whose testes 
nad not descended when fiist seen, show'ed a gradual subsequent descent He referred 
to them as instances of “delayed descent ” Obviously, operation upon such cases before 
destent had normallj occuried w'ould be unwuse It is partly for this icason that we 
have felt that operations sliould be deferied until just before puberty rather than at the 
age of five or six veais which some earlier authorities preferred, and w'C have been 
impressed with the bettei results obtained in cases w'here the opeiation w'as done at 
this later period 

I should like to bring out a technical point w'hich is valuable but has seldom been 
described In operations foi undescended testes, and especialh in the ectopic vaiietv, 
the gubernaculum has an abnormal attachment and does not tend to lead the testis to its 


proper location in the scrotum With a retractor held in the low'er angle of the inguinal 
incision, a layer of fascia is seen It is a natural tendenej to assume that the testis 
should be placed beneath this laver rathci than superficiallj to it How'ever, if this is 
done, the testis wnll never reach its noimal location in the scrotum, but wnll come to he 
in an abnormal position in the upper thigh Instead one should place it antei lor to this 
fascial layer between it and the skin for this layer leads directlj to the scrotum 

Incidentally, manj of us have seen cases operated upon for hernia w'here the testis 
had always occupied a normal position, but following the operation the organ remained 
high and never regained its scrotal situation The most frequent cause of this distressing 
complication is the failure to leplace the testis inachertenth drawn up into the lowei 
angle of the wound during hernia repair, in its noimal compartment w'hich has been 
described previously 


In 1026, Burdick and I reported on the results of 537 cases operated upon by the 
Becan method Satisfactoiv end-results w'ere seen in onlj^ about 50 per cent It w'as 
our belief that the failure of the development of the scrotum was the principal factor 
in the unsuccessful cases In 1932, we reported 137 cases in which the Thorek procedure 
was used, with 123 excellent or satisfactory results, or approximately go per cent 
The Thorek operation requires that scrotal skin be sutured to tfie skin of the thigh 
Firm union does not appeal to take place quite as promptlj as is the case m ordinary 
skin incisions, and there is often a slight tension on the suture line Therefore to avoid 
the embarrassment of having the sciotum separate from the thigh it is ’advisable 
not to remove the stitches too early This complication is one of the most important 
m contributing to an unfa\orable result ‘ ' 


As regards operating upon cases of undescended testis occunino- m soldiers T pm 
_s ^ that I agree entirely with Colonel Thompson’s and Colonel Higgin botham’s 
* Now' the HosprtaIforSpeciar^urgen~ ~ ~ ~ 
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]>osi(ion \Mi(le I ncrcpt llie nf then argtinient icgarding the ps3'cliologjc 

un^nn'- loj (Unnu tins opciation I laimot dintgaid the fad that three or foui 
month'-’ 1 1 amine i*- lost m toiroctmg a condition winch is congenital in nature, and 
s,\,ns: an o'can whuh is without spcMinatouoinc \ainc and whose lionnonc-pi oducing 
tnnclions au not essential in mow ot the noiinal t.stjs the opposite side Doctoi 
Co.u Ins ini’itioiud the use ot a \itiiiuin piostlusis m Cc heic oichidedom} was 

uqri’cd It nneht well he that such a piosthetic suhsipi. i iild be the answ'cr m 

St ,H of .lu'se cases 

Dtv Ent.cK r.t KNs, New Oilcans, I.a (dosinir) The fust laigc diverticulum w'as 
operated njimi In Dodo. Lowei's tcclmic, it facihlalcfl leinoca’ a gicat deal 

Dk Rota kt E Coni, (lahcston 'j e\as (dosme) I iia\e little to add, but should 
hkc lo sliow oin luitcin slide lle'ie' eon sk om tesuhs nftci the Thorck operation 
"wni will note \ I t in dejund on a low scrotal position following this procedme In the 
pel cent in whuh siincluit w is snhnonn il die blood supph of the testicle maj' ha\e 
been nnured in i nw duim the i»roie'ss o eend lenqtliening In the remainder icsticulai 
«k\elo,),neiU was .-nionnlous oi noimil grow lii' was deficient Postoperatne hormonal 
sirmilaiion lus been ot no lienefit i.i tins gtonp 
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THYROID CARCINOMA WITH METASTASES STUDIED WITH 

RADIOACTIVE IODINE 

V Kneeland Frantz, M D , Robert P Ball, M D , 

Albert S Keston, Ph D and Walter W Palmer, M D 

New York, N Y 

FROM THE DEPARTMENTS OF BIOCIIEMISTRT MEDICINE RADIOLOGT AND SURGERY, 

COLLEGE OF PHTSICIANS AND SURGEONS COLUMBIA UNIVnRSIT\ NEWAORK N A f 

In 1942, in a preliminary note in Science we reported our first case of 
storage of radioactive iodine in a metastasis from a thyroid carcinoma The 
patient was still under observation We present now the completed report 
of this one case which was followed until death, and in which the autopsy 
findings are of considerable interest Our original statement about the time 
of removal of the primary growth must be corrected The patient had 
deliberately falsified her history, and it was only after her death that, through 
her relatives, we were able to ascertain the facts 

case report 

M R , P H No 652642 Negro, female, age 30, single, houseworker, was admitted 
to St Luke’s Hospital, New York City (St L’s Hosp No 259205), June 27, 1934, 
complaining of a swelling of the neck of seven years duration The mass had been the 
“size of a quarter’’ for the first five years, but m the two years prior to admission it 
had grown to the “size of a lemon,” and gave her a sensation of pressure and obstruction 
to breathing on exercise Through the courtesy of Dr Leila Charlton Knox, Pathologist, 
we learn that an encapsulated, extremely vascular tumor was removed June 28, 1934, 
from the isthmus of the gland (SP No 47764) This measured 7 x 6 x 5 cm and 
had the appearance of an adenoma of the fetal type (Fig i) There was never any 
local recurrence demonstrable chmcalh' 

On September 2, 1941, seven years aftei operation and 14 years after the tumor was 
first noticed, the patient sustained a pathologic fractuie of the left humerus This 
occurred with a minimum of trauma She had been supporting a considerable part of 
her weight on her left arm while filling a clothes hamper when she experienced sudden 
sev ere pain high up in the left arm, accompanied by an audible crack She was admitted 
to the fracture ivard of the Presbyterian Hospital Avhere physical examination showed 
no palpable deformity There Avas marked limitation in abduction because of pain 
A roentgenogram (Fig 2) showed areas of bone destruction 111 the shaft of the humerus 
near the deltoid tubercle, and a small fracture line on the medial border The patient then 
acknowledged having had transient pains m this region for several months The rest 
of her historj"-, as given then, was irrelevant She denied any illnesses or any operations 

On general physical examination, there Avere only two significant findings The first 
Avas a soft, pulsating oval tumor mass about 8 cm m diameter projecting 4 cm above 
the scalp in the region of the left parietal bone (Fig 3) This the patient considered a 
Aven, and said it had been groAving for about seven years Avithout pain There is no 
record of its presence, hoAvever, in her chart at St Luke’s Hospital The second finding 
of interest Avas a Ioav collar scar present m the anterior neck The thyroid gland Avas 
bareh palpable and not nodular The patient denied knoAvledge of the scar but, finally, 

* Submitted for publication January 26, 1944 

TTIiis investigation Avas aided by a grant from the Josiah klacv Jr, Foundation 
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after intcnsne qucstioinng, found a fnend who “icmcmbercd" that an operation for 
tumor liad been perfoinied when the patient was fne yeais old! 

Further rocntgcnogi ams showed areas of bone destruction m the low'er end of 
the right ftnnu (Fig -}), the uppci end of the left femur (Fig 5), and m the left 
parietal bone (Fig 6) underneath the “wen,” where there w'as a defect involving the 
innci as well as the oiitei table Films of the chest showed some inci cases in the lung 
markings throughout, with rathci piomincnt peiilironchial fibrosis at both first and 
second intei spaces on the left, intcipicted as fibioid tuberculosis This had been noted 
at St Luke’s Hospital se\cn jears eailiei The patient’s sputum was never positive, and 



lie I — St Ltilc's Hosp No 1770,} Plioloniicrograph (/S75) of encipsuhted 
tumor rtnio\cd lunc rS, 193^ Courtcs\ of Dr I’nncis Carter Wood The photograph 
shows a tumor with the appearance of a well difTercntiatcd adenoma 

her onh suggestne histora was a single attack of “plcunsj” maiw years before 
Serum calcium, phosphorus, and phosphatase wcie within normal limits There w'as 
no Bence-Jones protein in the urine 

The left arm was placed in a swathe bandage and sling and radiotherapy w’as 
begun A needle biopsy of the tumor m the left parietal region yielded a small blood 
clot, 2 mm m greatest diameter On micioscopic CKamination (Fig 7), an adenomatous 
tumor W'as recognized, with a few small colloid follicles It was thought at the time 
impossible to obtain any fuither information about the original tumor Subsequent!}', 
however, it could be compared with the sections made at St Luke’s Hospital, as shown 
m Figure i When the nature of the tumor was recognized, basal metabolic rate and 
serum cholesterol determinations were made These were within normal limits and 
remained so throughout hei course 

Considerable progress had been made with radiotherapy before a first tracer dose 
of radioactive iodine was given In the first seven weeks 3400 r was given through 
four portals to the lesion m the humerus, using 200 K V, i Mm copper, and l Mm 
aluminum filtration at 50 cm anode-skin distance Two weeks after treatment had begun 
and about 1200 r had been given, the pain had almost completely subsided, and at the 
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end oi tTe treatment the patient was fiee from pain althonch abductiin of the left arm 
was ’ ’ted to about 70° The patient continued to wmrk during the treatn it About 
three \ e ks aftei irradiation w'as given to the left arm and eight w'eeks io’'ov'ing the 
fractu c the patient complained of pain 111 the right lower thigh A dosage of radiotherapy 
(1200 r) was given this area through one anterior and one posterior portil, using the 
factors noted aboie The patient also complained of throbbing 111 the scalp tumor, 
and this showed an increased amplitude of its pupations Accordingly, 600 r was given 
through one portal, using the same factors as above A dosage of 600 r was given the 
left upper th gh tin ough one portal For reasons which are not certain, the pulsations 



Pm 2 —Roentgenogram of the left humerus April 19, 1942 showing bone 
destruction This had been the site of the pathologic fracture 

in the tumor of the parietal bone decreased markedly after 600 r , and the tumor 
became much softer 

Treatment to these two fields w^as then interrupted for the administration of a 
tracer dose of radioactive iodine (eight-dav half-life) This was obtained through the 
courtesj of Prof E O Lawrence, of the University of California It w'as given orally 
in water on December 5, 1941 The substance w'as taken up, as shown by the Geiger 
counter, m considerable quantitj bj the metastasis in the right femur, and by the 
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tlnroid gland It \\as not -.tored n anj appicii.blc quantih in the other hony metastases 
Vs the parietal hone lesion was "oft, almost fliictiant, it was consideicd posable that 
spontaneous, or ladiothcrapx -induced necrosis, might account for lack of storage m 
these foci After this, as well as after othei 'lactr doses, the rate of disappearance of 
ladioactne iodine fiom the light femoral metastasis paralleled closelj that of the 
th>roid gland The ladioactne iodine m both the thyroid gland and in the right 
femoral metastasis could not be “washed out” by the administration of w mg of potassium 
iodide, which indicates that tlu iodine was bound m these foci, probably ir oiganic 
combination , 

Because of the lot ablation i ' Mic'astasis, howe cr, it was suggested that d laiger 
dose might afford seketno llu..i' mtcinal n ral'iation,” and ten millicuries was 

' { 



Fig 7 — S P Xo 70 q>j Photomicrograph of the tumor 
thowiug four snnll colloid toUiclcs, ill tint were found in the 
tiiu needle bio])S) from the elvull metastasis 

accordinglj gi\en, inainU of the 126-hour period, obtained through the courtesy of Prof 
Roblej D Elans of the ^fassachusetts Institute of Tcchnolog> Again there was local- 
ization, about 6 per cent of tlic material m the tin roid and about 30 per cent in the right 
femoral metastasis Radio-autographs of the latter were made by placing a film on 
the patient’s thigh The area on the film darkened bj the radiation tallied with the 
localization obtained b\ the Geiger countei and by roentgenograms 

The right femoral metastasis showed no change m radioactive iodine content during 
the first week, but when measured again rt the end of three weeks showed loss of 
8s per cent of its radioactive iodine A tracer dose given a few days later showed no 
further uptake by the metastasis although there was new localization 111 the thyroid 
This was interpreted at the time as evidence of the effectiveness of this “internal 
irradiation ” At least the iodine fixing function of the metastasis had been impaired, 
and It was hoped that the growth and multiplication of the tumor cells might also have 
been inhibited 

Blood-and urine samples were taken at intervals after administration of the therapeutic 
dose, and the amount of radioactivity determined (Charts i and 2) These curves might 
be of interest in other cases where radioactive iodine might be used in calculation of 
the amount of radiation delu'cred in the body before localization of the radioactive iodine 
Since there is an appreciable period where large amounts of radioactivity are in the body 
before localization, it should be possible to deliver proportionally more radiation to 
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regions where localization occurs, by using the eight-day period of iodine rather than the 
12 6-hour period However, the radiation is here administered slowly and would not be 
as effective as the same number of roentgens delivered by the shorter-lived isotopes 

The patient remained in apparent good health until July, 1942 Repeated roentgeno- 
logic examinations failed to show any appreciable change in the areas of bone destruc- 
tion In July, 1942, she awoke one morning with a feeling of numbness and tingling 
in the legs Roentgenograms made at this time were interpreted as showing no new lesions 


•/. TOTAL dose of radio lOOlME PER LITER OF BLOOD 



Chart i — Curve showing percentage of total dose 
of radio iodine per liter of blood 



Chart 2 — Curve showing percentage of total dose of radio iodine 
excreted in the urine 

The patient became discouraged and failed to keep clinic appointments, in spite of social 
sen ice follow-up, from August ii until October 26, when she was admitted to the 
hospital with loss of power in both legs She said this had come on suddenly two weeks 
before admission, and that she had had pain m the back Neurologic examination, 
bj Dr E G Zabnskie, showed a sensory level extending from the ninth thoracic down, 
m which pain and temperature were both involved, excepting the sacral areas Touch 
was moderately diminished at the same level, but included the sacral areas Vibration 
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was lost fiom the ninth segment downwards There w'as profound distmbance of gross 
muscle powet m both legs, the left nioie so than the right Theie was a curious mixture 
of fiaccidiU and spasticitj in both legs, with bilateral patcllai and ankle clonus, and 
bilateral Babinski 

Roentgenologic cxannnation (Fig 8) was lepoitcd as follow's "Films of the eleton 
show a dcstuiction of the pedicles of the oth and loth thoracic bodies on the left side, 
along the border of which theie is a soft tissue mass, due to tumor which has invaded 



1 !G 8 — Roentgenognm, October 26, 1942, of the spine, showing de 
struction of the pedicles of the 9th ^nd loth thoncic bodies on the left, 
with a soft tissue mass 

underneath the ligamentous investment of tlie spine Apparently there is intraspinal 
tumor here which has grow'ii out through the intervertebral foramen and then invaded 
on the outside of the spine as w'cll The body of the vertebrae itself is not badly 
involved ” 

Further careful review' of all films, by Dr Ross Golden, after the patient’s death led 
to the finding of changes in these pedicles m the first skeletal films, taken at the time 
of the first hospital admission on September 9, 1941 The changes are slight, however 
Because of the definite clinical and roentgenologic findings of spinal metastases, a 
tracer dose of radio-iodine, obtained through the courtesy of John R Dunning, of 
Columbia University, was given in November, 1942 This again showed uptake of 
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radioactive iodine by the thyroid and right femoral metastasis and did not suggest 
appreciable uptake m other regions The femoial metastasis here took up about three 
times more iodine than the thjro i gland 

It must be kept m mind that a count obtained over a region with the Geiger counter 
depends on the gross composition of the tissues underneath it as well as on the amount 
of radioactive material present The inverse square law of radiation is also a factor 
in the count, so that proximity to the radioactive source is of great importance These 
factors make difficult the mte pretation of counts not far removed from background 
especially in regions near foe containing large amounts of radioactivity, or over regions 
like the abdomen where moderate counts are obtained for several days because of 
some residual unaosorbed iodine, possiblv in the organs, possibly in the large amount 
of blood subtended by the counter This is especially true for the period of the first 
few days following dosage The interpretation of the count over the small of the back 
was uncertain, because the counter subtended the abdomen and moderate counts of the 
same order were also obtained over the abdomen While it was impossible with the 
amount of radioactive iodine made available in November, 1942, to exclude a spinal 
metastasis, it was not possible to state that the counts suggested any appreciable 
amount of lodine-containing tissue m the spine Certainly nothing approaching the uptake 
of the right femoral metastasis or of the thyroid could be demonstrated in the vertebrae 

Palliative radiation was given to the lower thoracic spine, with striking relief 
of pain but no marked change in the paralysis The patient was bedridden, but, when 
relieved of pain, m excellent spuits, optimistic, and m good general health Further 
palliative radiation by roentgen rav was necessary for the spine m January, I943, and 
lor progression of tumor, now obviously invading soft parts, in the right humeral 
metastasis, 111 April and June, and the left upper femoral metastasis in May Some 
relief was always obtained 

Various forms of physiotherapj were exhibited The most effective, at least psycho- 
logically, was massage In spite of steady mere ise in the size of her lesions her 
nutrition was maintained, and she required only codeine and aspirin for sedation The 
patient had great faith in the radioactive iodine, and thought that further dosage might 
relieve her paralysis It was not possible to obtain sufficient material for therapj% but 
two more tracer doses were administered as psychotherapy, in April and May These 
again showed uptake of radioactive iodine by the tlivroid and the right femoral metastasis 
No other foci were demonstrable with certainty bv the Geiger counter The right 
femoral metastasis took up six times more than did the thyroid gland, which was about 
as much as it took up before the therapeutic dose of radioactive iodine 

It may be of significance that the right femoral metastasis which took up five times 
as much iodine as the thyroid gland before treatment with the therapeutic dose, took 
up no radioactive iodine three weeks after the dose was given, and had lost most of 
Its radio-iodine As time went by the uptake became larger (Chart 3) until tlie last 
tracer dose it took up, again, six times as much as thyroid This would suggest a 
temporary impairment of the iodine storage function with a gradual restoration of 
function, very probably due to increase in size of tumor 

In May, after six months of bed care, the first indications of a downhill course were 
.evident The tumors grew more rapidly Pam increased, and the patient began to 
run a fever In June there was increasing edema of the whole left lower extremity 
fever was higher and the patient had frequent, profuse diaphoresis Morphine w-as 
not necessary, however, until eight days before death Cough was not a symptom but 
the patient had been taking fairly regular doses of codeine The first roentgenogram 
to show striking lung lesions was taken July i, after a sudden change for the worse 
initiated by a shaking chill On review of previous films, even with the knowledge of the 
distribution of lesions at autopsy. Dr Ross Golden felt that no definite diagnosis of lune 
metastases could be made before this date 
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Following the chill the patient lapidh became wcakei Hei white blood count, 
which had been followed thioughout her course because of the radiation therapy, rose, 
reaching 21,600, w'lth 87 per cent poh inorphonuclcai leukocytes Laboied respirations 
were fust noted on July n, irregulai fevei and rapid pulse continued, and she died 
on Juh 20, 1943, jcais aftei she fiist noted th,. tumor, and nine years aftei 
Its local remo\al Because of the unichabilit\ of the history it is not possible to say 
how long she had clinical c\idciice of metastascN before death, but live 3'ears seems 
a conservative figure 


% 


OF DOSE TAKEN UP BY THYkOlO AND 
BY RIGHT FEMORAL METASTASIS 





( HART V — Cur%cs sliowiHsr pcvtcmiRt of totil do'-c of ridio lodmc t ikcti oi' 
b) the tin roid nnd b\ the right fcmonl nictistnsis 


It had been out intention, if thcrapv failed, when the patient was obviously m 
c\ljciijts, to administer a final dose of radio-iodinc so that, if permission for autopsy 
were granted we might be able to make a quantitative analvsis of the uptake and 
demonstrate bv radio-autogiaplis the material m the tissues as it might be selectively 
absorbed The patient's death, in spite of hci long course and obviously terminal stage, 
was unexjicctedh sudden at the end, and the radio-iodme was not administered 

di!/o/)Tv — ^This was performed 28 hours after death bj Dr Clarence Schubert, of 
the Department of Pathologv, with a final anatomical diagnosis as follovv^s 
CSRCINOMV o> TnYROin 
Obsolete operation Th> roidectonn 

Secondary carcinoma in thyroid with extension to paiathyioid, heart, lungs, pleura, 
diaphragm, liver, adrenals, kidneys, and bones (paiietal — left, with extension 
to dura , huiiiei us — left, femora and vertebrae — T g-L 2 mclusive, with extension 
to extradural tissue of thoracic cord) 

Myelomalacia — T lo-T 12 
Edema of lung 

Acute serofibrinous pleuns}’’, with hemorrhage 
Fatty liver 

Medial degeneration of aorta 
Myomata of uterus 
Polypus of uterus 
Polypi of colon 
Melanosis of colon 

Foreign body in peritoneal cavitj' — detached appendix epiploica 
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Fig 9 — Autopsy No 14184 Pho*o Fio 10 — Autopsj No 14184 Photograph o£ 
graph showing i 2 cm tumor nodule lung showing multiple metastatic nodules 
in the lower pole of tne left lobe of 
the thyroid 


m 




Fig II— Autopsy No 14184 Photograph of diaphragm showing multiple metastatic 

nodules in pleura 
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The significant gioss findings exteinally were the excellent state j' nutrition and 
the absence of any decubitus, tlie mass in the left parietal legioi the swollen left upper 
arm, with discoloration and peeling of the skin following iri.Jiation, and the edema 
01 the lowei extremities 

On section, there weie certain sli iking featuies Theie was a tumor in the thyroid 
gland, wh.ch was found, with no other gross lesions in the gland, as a i 2-cm nod Ic in tl ' 
left lowCi 'obc (Fig 9) It was cncumscribcd, but not encapsulated, firm and pa ^ yellow - 



% 


Fig 12 — Autopsj No 14184 Photomicrograph 
of left parietal bone showing metastatic nodule 

gra\ There w’cre multiple metastases in the lungs (Fig 10) and pleuia (Fig ii) N’o 
lymph nodes ivcrc involved The osseous metastases corresponded in their distribution w’lth 
that showm m the skeletal films A portion of the parietal bone w’as removed for study (Fig 
12), and show’ed the tumor adherent to the dura but not extending to the brain The tumor 
tissue from the other bones, w'lth the exception of that in the vertebrae, w'as obtained 
through small explorator)’’ incisions, and the gross involvement was not seen 

The other metastatic lesions w'ere less dramatic The interesting feature of the 
metastases, however, was the absence of any gross resemblance to thjroid tissue, except 
in the tumor removed by curette from the lower end of the right femur, which had 
consistently shown iodine uptake during life This was soft, pale, red-brown tissue, 
with the color and consistency of thyroid The other lesions, pulmonary, pleural and 
osseous, which had shown no iodine uptake, w'ere soft, mottled yellow and gray, often 
necrotic, but not suggestive of thyroid 
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Fig 13 



Fig 14 

Fig 13 — Autopsy No 14184 Phofomicrognph of tumor from, right femur a field 
showing some undifferentiated tumor A great bulk of this metastasis, however, was 
well differentiated 

Fig 14 Autopsy No 14184 Photomicrograph of tumor in thyroid showing undif 
ferentiated carcinoma without colloid follicles 
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Fig 18 

Fig 17 ^Autopsj No 14184 Photomicrograph of tumor from the liver showing spindle 

cell metaplasia 

Fig 18 Autopss No 14184 Photomicrograph of tumor in the iith thoracic \ertebra 
an illustration of the highly differentiated form with colloid follicles 
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MiaoscopiL Exaimuafioit The microscopic stud}' of the different lesions confirmed 
the impression rccened from the gross evamination, that this vas a most unusual type 
of th}roid tumor Most of the tissue from the right femur (Fig 13) was w'ell differen- 
tiated made up of small acini lined by flattened epithelium These laried sonicw'hat m 
size, but were all smaller than the a\erag size of nornnl tin mid acini Some con- 
tained colloid, and otheis a famth cosmoj .ilit granul ir prccipita-'v. In a few small 
areas, howc\er, there was undiffeientiatcd tunioi 



Fic 19 — Autops) ICo 1418^ Photomicrogriph of tumor from left femur, a field 
showing \nrjing degrees of difterentntion 


This undifferentiated tumor, which was found to compose the bulk of all the othei 
lesions studied, including the nodule in the left lobe of the thyroid gland (Fig 14), 
bore no resemblance to normal tlnroid or th}roid adenoma It was composed of cells 
which varied widely in size, shape, and staining characteristics (Figs 15, 16 and 17) 
For the most part they were large, irregular, often elongated polyhedral structures, 
W'lth eosinophilic c}toplasm and very large irregular nuclei, often containing large 
quantities of chromatin Multmucleated forms, often gigantic, W’lth large nuclei, w'ere 
common In almost all of the cells not in mitosis there W'ere wnthin the nuclei large 
globular eosinophilic masses surrounded by a clear zone Most commonly there was 
onl} a single one of these inclusions, but as many as five w'ere occasionally seen within 
a single nucleus In most high power fields there were three to five mitotic figures, but, 
in addition, there were nuclei wdiich appeared lobulated, or partially dnided, as w'ell 
as the binucleated and multmucleated forms The mitotic figures w'ere very irregular 
and frequently multipolar 

Differentiated tumor, how'ever, was found, as has been said, in the bulk of tissue 
from the right femur, and also, in less amount, in the parietal bone and the nth thoracic 
vertebra (Fig 18) No significant uptake of iodine had been demonstrated in the 
latter two sites From the gross appearance of these lesions it seems probable that the 
bulk of the tissue w’as undifferentiated In some fields there w'as at one extreme 
rather typical thyroid-like tissue, wnth colloid secretion, and in others, the wuldly anaplastic 
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tissue described Intermediate bet> these two type- there was occasionally a ohd 
adenomatous, or sometimes tubular arrangement, closely resembling the original tumor 
These three types of tissue might be found i the same metastatic nodule, notablv in 
the left femur (Fig 19), but thej were u-^ually distinguishable even if there was intimate 
nuermingling of the cell types 

- Discussion — It is of some interest to review biiefl)^ the historical hack- 
giound which led to this clinical inveMigation It should he emphasved that 
carcinoma^ iof tlie thyroid vanes in its clinical course and that this, to a 
certain ext( it, can he correlated with the histologic appeal ance of the tumor 
The highly malignant anaplastic caicinomas winch have no organoid arrange- 
ment, produce no colloid, and giow' w th extreme lapicht)'- often causing 
death hy local disease alone, cannot he expected to func^r” as thyioid 
small group of tumors midway between the completely niipifterentiated and 
the highly ditterentiated foims do not suggest, from their morpjiologv that 
much endociine activity might be expected But the moie benign foims do 
suggest functional tissue These, often grouped under the misleading head- 
ing of “adenoma malignum,” the vei}^ teim being a contradiction, fall into 
two mam groups and constitute, m our expeiience, the gieat majority of 
thyroid cancers These twm gioups aie for the most pait clear-cut clinically 
and pathologically There is the papillaiy foim, often colloid-contammg, 
which IS exceedingly common wdien the tumor involves lateial abeirant 
tliMoid tissue, and winch metastasizes iisualh to lymph nodes and later 
to the lungs This type raiely involves hone Theie is the type winch 
’•esembles embryonal, fetal or simple adenoma and is often so w’^ell differen- 
tiated as not to suggest neoplasm histologically e\ en in the metastatic deposits 
This type may be enucleated and w'lthoiit local recuiience he found, often 
several years latei, wndely disseminated in the hones 

Historically, recognition in this form dates back to Mullei (1S71) who 
noted with interest, the similarity to the noimal oigan in the priinau tumoi 
as well as in the metastases Eberth (1872) reported such a case in a dog 
Runge (1876) failed to recognize the iinpoit of a vertebral tumor containing 
colloid follicles That same yeai Cohnheim w'rote the now^ famous article 
on “Simple Colloid Goiter wnth Metastases ” 

The question of the possibility of function m these tumoi s was laised In 
Gulliver in 1886, when he leported a case of myxedema in which the s}mp- 
tcins were not relieved by the development of a thyroid carcinoma w'lth 
metastases But the proof of the potential function came shortly aftei wards 
in 1894, and has never, to date, been so diamatically repeated von Eiselsberg 
reported a woman wlio, after total thyroidectomy by Billroth, in 1886, devel- 
oped myxedema and tetany, winch disappeared three years later wuth the 
growth of a metastasis in the sternum, so proved by operation 

The next step in the study of the metastases of these w^ell differentiated 
tumors in winch colloid had been apparent grossly and microscopically, and 
to winch the terms “benign metastasizing goiter,” “wuchernde struma,” and 
“adenoma malignum,” had been given, was chemical analysis for ’iodine 

684 



Aolumi' ll'> 
Numlx'r '> 


R'VDIOACTIVK IODINE 


contciil Iodine has been demonstiated in “'’kI'i melasiatic deposits b} E^\akl 
(iSnO). Gieikc (1902) bteim (100^), ahd kfe}ei-Hurhman and Oswalu 
Other iin estigatoi s failed to dcinonstiate iodine (Regensbuigei, 
M lime Zajicllnm. Wegehn and Ahchn Lts'^n Fxcellent sninmaiies of these 
tuniois aie b} ]hano\ack}-Pclcch (1026), and Simpson (1926) In ad'’ - 
lion. Simpson's aiticle abstiacts tlie cases to date and adduces stiong e\idenc(. 
that all these ossisnis inelii''tasc'', ho\\e\ 1 much the} lesemlile noimal thyioid, 
01 benign tlnioul adenomas, aic caumomas with a piimaij gic vMh m the 
tlnioid 

Anotliii apiuoael) to the stiuh of umction in these tumoisis the analysis 
•‘o! actnc honnone This w,is fust attempted in animal expeiiments by 
Me\ci-ll" iiiiiai nd Oswald m kji^ in matiiial obtained fiom fluid 
m a stt.na! meuo ,.sis 'Pwent} \caisluei Ikigektad (1933) obtained active 
th}ioul coi'oKi 110m a mct<istasts m tlu cianial vault, tested m mice as pro- 
tection against acctomtiile and icpeatcd this on a bone metastasis m anothei 
case lepoited thice }eats latci A \c<u 1 ite' rtlilles (1934) obtained fiom 
a case with lung and hone met.istascs m extiact liom the lung metastasis 
which acceleiated giowih and m.uui ition in tadpoles Similai biologic 
proofs with mice and lad])olcs weic gnen by Dickson, Divele} and Hehvig 
(1940) The} piescnted a case with a massue lecuiience in which they 
considered that tin rotoxicosis had de\ eloped This is not substantiated by 
their gi\ en clinical data, and no auu ps\ was obtained, so that the tin 1 oid gland 
Itself was not nnestigated It is ot Mime inteiest that similai studies have 
been made on tlnioid tissue appealing, not as metastases, but as an inde- 
pendent tumoi in the o\ai} ‘'stiiima o\ain colloides,” and that theie is 
considerable eMclcnce that this ti-'Mie also can function as tlnioid 

When the ladioactue isotope of iodine became available, it aftoided 
a comparatneh easy method of checking upon the ph}siologic function of 
iodine storage in metastases fiom thyioid carcinoma The employment of 
radioactne iodine m the stud} of thyioid ph}siology has been carried out 
largely in two laboi atoi les, the Univeisity of California, Avhere Lawmence 
developed the cyclotron, and Evans, at, the Massachusetts Institute of 
Technolog}' 111 collaboration wuth Means of the Massachusetts General 
Hospital The radioactive iodine pioduced by the cyclotron is mixed wnth 
inert iodine compounds such as potassium iodide, and usually administeied. 
by mouth, although in certain expeiiments the intiavenous loute has been 
used The propoition of ladioactive to ineit elements is one to 10^® or 10^® 
The radioactive element behaves physiologically and chemically in eveiy w'ay 
the same as the ineit, so that the ladioactive element follow's the course of 
the inert element in the body The radioactivity in the tracer dose is kept 
so small that no effect on the oiganism due to its radioactivity occurs The 
propel ty of gamma-XKy ladioactive iodine makes it possible to follow' its 
course m the intact animal by means of the Geiger counter 

In the early investigations with radioactive iodine the late of absorp- 
tion from the digestive tract was compared with foui other radioactive ele- 
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merits sodium, potassium, chlorine, and bromine When the radioactive 
elements were administered by mouth m isotonic solutions their appearance 
in the hand was noted within three to six minutes There was little difference 
m absorption rates between the elements except potassium which was absorbed 
more slowdy, after an hour only 48 'per cent, wlldh all others, 75 per cent 
to 85 per cent, had been absorbed 

Following these studies comes the observation that the thyroid gland 
takes up lod’ne selectively up to the point of saturation, as might be 
expected from earlier chemical analyses of thyroid glands for iodine Hyper- 
plastic and hypTrthyroid glands take up more iodine than normal glands 
Also it was observed that excessive amounts of inert iodine administereo 
with the radioactive element reduced the amount of the latter which was 
fixed by the gland This has a bearing on the use of iodine clinP^'illy The 
average normal gland contains between 20 and 25 mg of lodine*^ Hyper- 
plastic glands ma}'^ have a much greater capacitj' for fixing lOdine After 
saturation further administration of iodine serves no useful purpose although 
there is certain daily turnover, greater in toxic than normal glands To main- 
tain saturation, therefore, a small daily amount of iodine is necessary Indeed 
It has been shotvn that as good clinical effects can be produced by the daily 
administration of one drop of Lugol’s solution containing 8 mg of iodine 
as by giving one cubic centimetei containing 120 mg 

Through the use of the radioactive element it has been shown that the 
thyroid gland of all types takes up iodine wnth great rapidity, 1 e , wnthin die 
first few hours after administration Howertr, a marked variation from 
normal occurs in the toxic goiter where, in from one to four hours, the 
maximum is reached and immediately the iodine is discharged until a 
saturated level is reached The hyperplastic nontoxic gland falls in between 
the normal and toxic m that it reaches the maximum wuthm the first 24 hours 
and holds it The atrophied gland of myxedema takes up small amounts of 
iodine, and takes it up slowly Hamilton, Soley, and Eichorn reported two 
cases of carcinoma of the thyroid studied by giving radioactive iodine before 
operation The malignant tissue removed showed only one one-hundredth the 
amount of the tracer iodine found in the normal tissue taken at the same time 
From the appearance of their photomicrographs, how'ever, it seemed to 
us that they w'ere not dealing with well differentiated types 

These observations lend support to previous ideas concerning iodine 
function The normal glands are in a state of iodine equilibrium, although 
having the capacity to store a certain excess, if available The hyperplastic 
gland is hyperplastic, according to the most widely accepted hypothesis, 
because of iodine insufficiency, hence its great avidity With toxic glands 
the normal storage and release of the iodine containing hormone is lost 
The gland is depleted of iodine, takes it up with great speed and m relatively 
large amounts, but is unable to hold all it takes up This property of the 
toxic gland, as it concerns radioactive iodine, may possibly be useful in 
diagnosis in borderline situations The reduced capacity of the atrophied 
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gland to take up lodme is what might be expected As for the cai cmomatoiis 
tissue, chemical analyses icncal lo\\ iodine content except in the adenoma 
maligniun type 

In 0111 o\Mi clinical in\ cstigation tiacei doses of ladio-iodine have been 
given to seveial cases lies the one lepoited m detail above In two cases 
of colloid-contaming bon} mctastases there was no uptake One of these was 
a so-called Huithle cell tumoi. which might be functionless, but the othei 
was a well difleientiated adenoma maligiium type The lack of * otake in this 
latter case was a suipiise, and tne significance of the finding is not clear 

One case of a child with total thyi oidectoni} and possible metastatic tumoi 
rot demonstiable i oentgenologically is being studied The site of peisisting 
disease has piesumabl} been located by the Geiger countei and radioautographs 
Fuithei ct 'fiimation is needed, and this case wull be leported later In ap- 
proxnnateT 150 carcinomas of the th}ioid in the Presbyterian Hospital w^e 
ha\e no instance in which hyperthyioidisin could be attributed to the tumor 
tissue If such a case weie c\er found, the study might be most illuminating 

SUMMARY 

A case has been repoiled, thought to be the fiist in wFich the function of 
metastases from thyioid caicinoma has been studied by means ol radio- 
lodine storage 

Only one metastasis consistent!} showed appieciable uptake of the material 

At autops}, the bulk of the metastatic tissue w^as undiffeientiated The 
metastasis w'hicli showed consistent uptake of iodine was the onl} one w’’hich 
grossly resembled thyioid tissue, and which, micioscopically, show'ed chiefly 
w ell differentiated tumor 

No other case has come to the authors’ attention in w'hich thyioid car- 
cinoma of the adenoma malignum type has showm anaplastic changes The 
autops} findings weie a gieat surprise and are, w^e believe, extremely unusual 
The histologic character of the undiffeientiated type of tumoi w^as such that an 
earlier fatal outcome might have been expected on the basis of previous 
experience wuth tumoi s of this morphology 

There w^as no clinical evidence that the radio-activity of the iodine was 
effective, m the amount given, in therapeutic “internal irradiation ” It is 
possible that largei amounts might be effective in a lesion in which only 
well differentiated tumor was present 

We know of no evidence that external irradiation, by radium or radio- 
therapy, of thyroid carcinoma may change the histologic character of the 
tumor We believe that tw^o types of tumor w^ere present m this patient 
before the administration of the ladio-iodme as, from the outset, there 
w^as no uptake 111 most of the lesions with tracer doses 

CONCLUSIONS 

Since some w^ell differentiated tumors of the thyroid are capable of 
storing iodine, it is thought that m selected cases, possibly where the amount 
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of tumor tissue is small, effective therapeutic internal ii radiation of metistases 
may be achieved with large enough doses of radioactive iodine There ^huald 
' minimal damage tc^ other tissues because of the selectn e aosorption 

— 'r- • Poses of iodine ma} be valuable diagi^osticall} , hut only if there 
IS locdiiAdi. _ Failuie of uptake does not mean that the tumor in question 
IS not of thyroid origin 

Further study of thyioid carcinoma by this method is indicated 
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MODIFIED TECHNIC IN SKIN GRAFTING 
OF EXTENSIVE DEEP BURNS 

Henrtl Saltonstall, M D , and Walter E Lee, M D 

Philadelphia, Pa 

Many reports in the recent literature have emphasized the fact that all 
patients with extensive deep burns develop serious malnutrition as a result 
of the presence of a very large open wound ® This occurs despite forced 
nutrition, frequent transfusion of whole blood and the earliest possible sbin 
grafting At this clinic we have had an opportunity to treat a moderate 
number of patients with deep burns of 30 per cent, or more, of the body 
surface The large majority of them have survived the stages of shock 
and burn toxemia, a few have died during the necessarily long stage of 
healing Thus any technic of skin grafting, which will speed the healing 
of a large burn wound may save lives We have developed two modified 
technics which have been useful Inasmuch, as neither of them has been 
stressed in recent books and articles on skin grafting, we have felt it worth 
while to report our experience 

EARLY SURGICAL DEBRIDEMENT MUTH IMMEDIATE SPLIT-THICKNESS GRAFTING 

Deeply burned areas, whether primarily treated by ointment or tanning 
methods, are ordinarily not free of slough and ready for grafting until the 
fifth week By the tenth day, however, the patient has usually passed 
through the phases of shock and toxemia, and is at that time in better 
nutritional condition than he will be at any other time during the phase of 
healing The body reserves of protein are not yet fully depleted and adequate 
serum protein levels can be maintained with the aid of high protein feedings 
Severe anemia may be prevented by blood transfusion Extensive surface 
infection of the burned area has not usually occurred because the wound is 
still sealed off by the densely adherent necrotic skin This would seem to 
be the logical time to start skin grafting, and experience has shown that 
grafting can be successfully accomplished immediately following a clean, 
sharp surgical debridement The debridement must be carried down to 
normal unburned tissue whether it be fat, fascia, or muscle By the tenth 
day it IS always possible to recognize dead from living tissue Hemostasis is 
not difficult to achieve 

Spht-thickness skin grafts can then be applied to the freshly debnded areas 
and, in our experience, they take as well on these areas as they do on clean 
granulating surfaces They are cut, applied, and dressed by any of the 
accepted methods The initial dressings are changed at about the eighth day 
We have used this technic on two extensively burned patients In the 
case which is summarized below, two early debridement and grafting operations 
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were done on the 15th and 24th days, lespectively The result of the first 
opeiation is shown in Figuies i and 2 Due to these early operations this 
patient had almost one-half of his Avound already grafted by the fifth week, 
the time wdien, in most cases, giafting is just to be started 

Case Report — C R A 40-1 ear-old mechanic’s clothes caught fire, producing a 
complete third degree bum from ankles to gluteal folds He was admitted to the hospital 

Fig I 



Fig 2 

Fig I — Showing result of sharp debridement of posterior surfaces of legs on 12th day 
Fig 2 — Showing the healthy appearance of initial grafts when dressed nine dajs after their application 

on June 30, 1943 The burned areas were superficially debnded, lightly washed, and 
dressed with vasehned gauze and thick pressure dressings He received plasma continu- 
ously for the first 30 hours and frequent whole blood transfusions thereafter, as indicated 
The primary dressings w'ere changed on the 15th day At this time, sharp surgical de- 
bridement of part of the wound was earned out under ether anesthesia, with the result 
shown m Figure i Four split grafts of about itiooo-mch thickness w'ere then cut by derma- 
tome from the back and sutured in place under slight tension The grafts and surrounding 
burns were dressed with sulfanilamide powder, vasehned gauze and pressure dressings 
These dressings were first removed nine days later The grafts were found to have taken 
almost completely (Fig 2) Further debridement was then carried out under anesthesia and 
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more grafts were cut from the abdomen and applied to the antenor sui faces of thighs 
and kgs This second grafting was on the 24th day These grafts were diessed by the 
same method More spht-thickness grafts were applied on the 39th day The pat ent was 
discharged on his 140th day, November 16, 1943, completelj healed, after several minor 
pinch-grafting procedures 

Fig 3 
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In 01 del to save life massive tiansfeience of skin must be undei taken as 
eaih as possible 

The usual deep pinch oi Davis giaft is full thickness at its deepest point 
The usual technic of cutting the giafts leaves normal skin between the 
indiMdual donoi holes We have alteied this pioceduie m that we use small 
grafts of less than one centimetei m dianietei They aie cut superficially 
so that onl} an occasional pm in3int aiQ^ of tat appeals thiough the remaining 
la^er of deimis No noimal si in is left between holes on the donoi site The 
small donoi ai ea heals .pidh nd w ithout the usual pock-maiked appearance of 
pinch graft donoi sites It entiudly becomes almost as smooth and even in 
appeal ance as an aiea from which a thin split giaft has been taken With this 
modified technic a \ eiy laige numbei of small giafts may be taken fiom the lela- 
tnely small donoi aiea Suite each small giaft spieads new epithelium fiom its 
whole peiiphei} and since, with the large numbei of giafts. they may be placed 
quite close togethei, relative!) lapid healing of laige aieas may be obtained 
In the case repoited 'S50 individual giafts were taken at a single operation 
fiom an aiea about eight inches squat e They weie applied to, and adequately 
co\eied, the buttocks and posteiioi siii faces of both legs 

Case Report — D B \ 6o-\ car-old emaciated, coloied woman’s house teat caugiit 
file She retened extensne full-tlncknt'-s burns of legs buttocks, perineum liack and 
arms— -a total of about 60 per cent of the bod\ surface She entered the liospital 12 
hours latei on -\ugust 28 194'^, at whuh tunc she was m shock She iceew-d plasma 
continuoush until tin. 30th houi The wounds were dressed w'lth \asehntd eauze and 
picssuie dresbings Pmeh-giaftmg was staited on the 25th daj, b\ w'hich time only a few^ 
small areas about the perineum wcic m eondition to icccivc grafts Ihe antciioi surfaces 
of the thighs and legs wcic eoecicd with about 450 grafts on the 32nd da> On the 38th 
dae 8so grafts were taken from the shouldci area and applied to the buttocks and posterior 
surfaces of thighs and legs A.bout 90 pei cent of the piCMOUsly placed pinches were 
found m healthj condition Figures 3 and 4 show' the i datively small donor aiea and 
the appearance ol the grafted surfaces at the completion of the second opeiation, w'hich 
was earned out under local anesthesia with small amounts of adrenalin added as a 
hemostatic agent Desjutc frecpient blood transfusions and the best supportive measures 
the patient died on her 48th dav, Octobci 15, 1943 The final group of giafts appeared 
to ha\c taken \ci\ well w'hcu CNamuied tw'o dacs befoic death 

SUMMARY 

Two modified leLhnics of skin giafting have been piesented They have 
been found to be of assistance in the caie of patients with extensive deep bums 
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Since the preliminary report' of the local treavunent of burns AVith 
chemotherapeutic membranes the discussion and experimentation which Avere 
then being earned on with this and other methods have become CA^en more 
extensive As more experience has been gained in the handling of large 
numbers of burns under the stress of militar}^ or naval action, or in civilian 
catastrophe, the need for modifying technics to fit individual situations has 
become evident Thus, it is recognized that what may be an “ideal” method 
of treatment in a civilian hospital, w^here the patient can be retained under 
close observation throughout whatever period is required and Avhere sufficient 
personnel for elaborate routines is available, does not fit the exigencies of 
burn therapy near the front or aboaid ships in action A Avide lange of 
technics continues to be employed though the National Research Council has 
recommended the use of a bland ointment locally and sulfonamides by mouth 
While such a method may have the advantage of simplicity and suitability to 
wide application by personnel of varied degrees of experience, it is still 
subject to criticism 

Since the initial report of ten cases we have continued to treat all burns 
Avith a sulfonamide-impregnated plastic film * The plastic employed is 
methyl cellulose and the sulfonamides — 20 per cent sulfanilamide and 10 
per cent sulfacetamide — are buffered to a pu. of about nine, at Avhich Schinelkes, 
and his associates^ have shown these drugs to be most effective The film is 
light, strong, and when applied to a “weeping” surface, or othenvise moistened 
adheres readily to its contours The present report deals Avith an additional 
57 consecutive cases of burns treated in the New York Hospital 

The routine treatment Avas as follows In every instance shock Avas con- 
sidered the matter of first concern and was treated in the usual manner, 
including plasma as required When this was undei contiol the local lesions 
Avere examined and simple debridement carried out m the accident room, but 

* The film is manufactured and supplied by the Wallace & Tiernan Products, Inc , 
Belleville, New Jersey ’ ’ 
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undei sieiile piecaulions This consisted merel}^ in opening blebs and lifting 
oft any detritus but not in aii}^ extensive operative pioceduie 

The therapeutic inembianc was then applied, either in strips or m sheets, 
as best adapted to the area nnolved, and m such a manner as to come into 
close contact Avith the ouined aiea In veiy moist aieas inoie than one layei 
of the film was applied at tlie time of the oiiginal dressing and vaselmed 
gauze Avas used m a few cases aftei the film was in place as a means of 
fi tnei sealing the diessing For the most part, however, simple dressings of 
gatize sufficed and in all cases were covered with pads and so bandaged as to 
produce a model ate and e\en piessure ovei the involved area In children 
a light layei of plaster vas frequently used both for immobilization and to 
maintain the dressing m place 

The dressing vas changed only when necessaiy and m many instances a 
single application o^ film vas all that was required In the more severe cases 
the outer dressing vas removed and the bum inspected through the transparent 
film It Mas noted that the membrane underv'ent one of three changes — ^it 
became dissolved by the fluid fiom the surface of the burn , it became dry and 
flaked into small pieces , oi it remained dry, intact and folloMung the contour 
of the area If necessar}', nev' film Mas applied over the old and recovered 
as before oi, as in a feM' instances theie Mas an accumulation beneath the film, 
it A\as completely removed and fresh leapplied When an area was com- 
pletely healed the remaining film Avas peeled away, soaking the more adherent 
areas Mitli moist sponges 

Bactcual Studies — Numerous cultures AA^eie made from the burned areas 
both at the time of the first and of subsequent dressings Positive cultures 
AA ere frequent throughout the period of treatment but in only tM’^o cases M^ere 
clinical signs of infection present in connection Avith second degree burns and 
one of these Avas a patient Aidio had been burned six days previous to her 
entry into the hospital All thud degree areas shoAved groAvth on culture and 
generally obvious infection until healing took place 

The most common organism found Avas Staphylococcus aureus, wdnle more 
rarely heta hemolytic streptococcus, nonhemolytic streptococcus gamma, diph- 
theroid bacilli, B pi oteus, B suhtihs and Cl zoelchn were encountered 

The film, through graduall}'’ liberating sulfonamide as it is dissolved, exerts 
a definitely bacteriostatic effect but cannot be considered as actually sterilizing 
the burned area Indeed, a rather frequent finding beneath the film M^as a 
membrane of fibrin AAdiich, on microscopic examination, contained enmeshed 
leukocytes and some bacteiia The piesence of this membrane AA^as a source 
of some concern at first but as it became appai ent that epithelization continued 
beneath this and that healing Avas not retaided, its removal Avas not considered 
necessary Such a fibim membrane may, in fact, be a part of the healing 
process in bums since aa^c have found it present in experimental human burns 
treated b}”- othei means, such as AAith bland ointment and pressure dressings 
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REStTLTS 

The age of the 57jpatients included in this report ranged from nine months 
to 73 years, and the hums were all of thermal origin Two cases, both 
infants with burns of over 70 per cent (Berkow's method) of the body 
surface, died within 48 hours of admission Almost all of the burns appeared 
on nspection to be of second degree seventy, but our experience with another 
method of determining this point^ leads us to feel that many small areas in 
which the epithelium is completely destroyed may be present in what appears 
to be a pure second degiee burn 



AND TO TO OR 

UNDER 10 r. 20% OVER 


BODY AREA INVOLVED 

Fig I — Graph showing the healing time of second degree burns 

Thirty-two of the senes involved 5 pei cent, or less, of the body surface, 
and these had an average healing time of 8 4 days, the extremes being four 
and 16 da3'S respectively — the latter representing a single exception Burns 
involving 5-10 per cent of the body suiface numbered nine, all of which 
healed 111 almost exactly nine days In live patients the burns involved 
10-20 per cent of the body surface and these healed on the average in ii 
days There were three patients with burns involving 20-40 per cent of the 
total body area and which healed in eight, nine and nine days, respectively, 
and two cases with 50 per cent, or more, of the body surface burned which 
were completely healed in ii and 25 days Although the burns were widely 
distributed over the body, we were unable to correlate the speed of healing 
with any given part except the face, where epithehzation is uniformly faster 
Comment — Reference to Figure i reveals the fact that in this series 
with the exception of a single case, the size of the burn bears little relation 
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to the time lequned foi healing The most obvious explanation would 
seem to be that epithehzation takes place fiom multiple foci, such as the cells 
about the base of ban follicles which being i datively i^venly spaced ovei a 
gnen legion become connected m about the same length of time legaidless 
of the total aiea iinolveci d he aim of theiapy of such bums should, 
therefoie, be to facilitate the opeiation of this mechanism as much as 
possible To this end the mode of tieatment should be of such a sou as 
to a\oicl mechanical oi chemical mjui} to the lemaining \iable tissues as 
well as to contiol infection since these aie the chief hindiances to healing 

o 



lie 2 — Graph showing highest blood sulfonamide le\els fioin loc d 
absorption in this series The patient was m infant with burns of more than 
SO per cent of the bodj surface Note the fall of blood levels as healing 
progresses 

All burns are contaminated m their eaily stages but gioss infection is 
usually absent so that strong antiseptics aie not requned All that is needed 
IS a bacteriostatic agent and a means of preventing fiirthei contamination 
For this purpose the Subcommittee on Surgical Infections of the National 
Research Council and the Contaminated Wound and Burn Project undei 
the Committee of Medical Research of the Office of Scientific Reseaich and 
Development have recommended the employment of a bland ointment locally 
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and the administration of sulfonamides by mouth While this may be a simple 
and most useful treatment m the field, we do not feel that it is the ideal mode 
of therapy since in oui experience it is associated with a definrdy longer 
healing time than some other methods 

It IS these very criteria plus the great ease of jpphcati. n w ,Ji brought 
about the development of the chemotherapeutic membrane ' /m r.g oar own 


experience i ith it the film has been improved by varying i s c ObiL.n 
At present it is 004 inches thick and is const.Oited as follos\‘ I j ba.'* o 
methyl cellulose-triethanolamine to maintain a Pn of ab( ut L 5, and th'=' oul- 
fonamides employed are 20 per cent sulfamlami le and 10 ] 1 1 cent sulfacet’ ni, Je 
One square centimeter of the film contains three m^^ of '^ulfor.amide^ The 
choice of the ingredients is dictated by a number of .n or.-'" ' pn 


adjusted to that point at which the maximum activ 
sulfonamides is reached ’ 


^ LiiU contained 


No ill effects have been noted from the use of the film and^ although three 


patients had previously had local application of sulfonamides, no allergic 


manifestations have been observed The local liberation of sulfonamide from 


the film IS readily demonstrable since measurable blood levels have been 
obtained These have usually been quite low and in proportion to the area 
involved, but in one patient, an infant with more than 50 per cent of the 
body surface burned, a maximum of 97 mg per cent was reached (Fig 
2 ) There seems to be a gradual liberation of the drug from the film and 
absorption into the blood stream ® Despite a relatively uniform supply 
available in the film, which may be renewed at inten’^als, the blood levels 
tend to fall as healing progresses, and, indeed, the curve of such levels 
constitutes a fairly accurate index of epithelization 

Other striking features of this method are the rapid relief of pain and 
the relative speed with which the burn surface ceases to weep and becomes 
dry While no comparative figures are available, we have been impressed 
with the relatively smaller amounts of plasma required to restore the normal 
hematologic relationships in film-treated cases 

Third Degree Bums — In this series we confirm the impression of others 
that third degree burns are long in healing by any of the ordinary methods 
and to this sulfafilm is no exception when used as the sole definitive treatment 
Thus, in II cases the average healing time was 442 days Such burns 
involve necrosis, sloughing of tissue, infection and granulation, with healing 
either by spontaneous and slow epithelization or delayed grafting It is 
commonly held that third degree burns often require 30 daj's to be prepared 
for grafting 

Recently we have used a test devised by one of us” bj means of which 
it IS possible to determine at any time what area of a burn is second degree 
and what third degree This consists of the injection of sodium fluorescein 
(10 cc of 20 per cent solution) intravenously and the illumination of the 
area wth ultraviolet light When this is done the second degree aieas stand 
out as brilliant yellow in color while those of third degree are dark purple 
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Plate I —Case W D Patient n ts a 23 teat old coloied who (Berkow) Ihe bum 

tension aiire and subtained a severe Hash burn q\cv as -c applied in the enieigencj loom, 

involved chest face and neck, back and arms Tannic "'em spr v third^aav ilthough film was used 
consequentlv complete initial debridement was «»*■ ‘^Jil to plasma theiapj He was out 

trom the outset as definitive tlierapj Patient’s shock lespontieit vveu o 1 
ot bed on seventh dav and dischaigcd on twelfth daj 
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or black Using such a test it is possible to excise third degree areas within 
a few days of then inception and by immediate grafting to shorten materially 
the time lequired for complete healing 
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The purpose of this jiapei is to present a comprehensive suivey of primary 
hemangiomatous tumors of skeletal muscle, with a complete analytic review 
of the literature to date This is pieceded by repoits of two cases of oui omu, 
one most unusual and the othei ordinary foi comparison 

The mam featuies of the first case are those not commonly encountered 
and aie as tollows A 35-\eai'Old woman noted ovei a period of five years, 
on the lateral aspect of hei left thigh, a slowly glow mg mass wdiich jxilsated, 
had a bruit, and was unassociated with any symptoms except slight pair 
shortl}'’ befoie admission Temporary ligation of the left common ihac 
artery was performed to minimize bleeding \ paitially ciicumscnbed 
hemangio-endothelioma, involving thiee contiguous muscles was then wideU 
excised Postopeiative deep i oentgenothei apy was given Comp’ete recoveiv 
ensued, wnthout any loss of function 

C\SE REPORT'S 

Case I — Y D, white, female, age 3^, was admitted to Doctoi Shallow s prnate 
seivice at the Jefferson ^Medical College Hospital, Septembei _>i, 194 -^. referred bv Dr 
George Miller of Norristown, Pa The chief complain was a swelling m the left thigh 

In August, 1937, about three months after the delnerv of her only child, the patient 
noticed that her left thigh, on the upiier lateral aspect was shghtK larger than the 
opposite thigh Doctor Miller, at that time could find no demonstrable cause foi the 
enlargement During the next four jears the dis])roportion inci eased gradualh until 
a definite mass became visible In December, 1941, on one occasion and foi the first 
time, the patient ecpeiienced a dull diffuse pain in the left thigh and leg following 
exertion A roentgenogram revealed no bony abnoimahti, and it w'as thought that the 
patient might lia\e a “fattv tumoi ” In September 194a, the patient again evperieneed 
the same type of pain as noted previously, and tbercaftei it persisted as a dull, nagging 
discomfort aggravated by exertion Because of this symptom she again consulted Doctor 
'Miller, w’ho noted a distinct, pulsating mass for the fiist time 

Systemic review^ was normal except for the svmptoms as elaborated pertaining to 
the mass Her general health was excellent and her w'eiglit remained unchanged 

Past histor}, especially as regards previous trauma, revealed a fall on the ice m 
1935 and a fah from a lioise m 1936, with trivial mjuncs not related to the left hip 
Her obstetrical record reiealed the application of low forceps, with a lesultant second 
degree incomplete vaginal tear, treated bj primary repair The puerperium was 
normal An operation was performed in December, 1940, for lemoval of a stone 
from the right ureter The famih historj' was irrelevant 

Physical —Temperature, pulse, respirations, and blood pressure w'erc 
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normal M ei!flit 114 lbs Except for a right inguinal opeiative scar the positive physical 
findings weie confined to the iippci lateral aspect of the left thigh On inspection, 
theie was piesent a large spindle-shaped mass extending from the anterior superior iliac 

spine to the junction of the upper and middle thuds of the left thigh, and about foui 

inches at its maximum wudth A few slightlv dilated supeificial veins w'ere ' visible 
thioiigh the oveihmg skin which was fieeh' moiable over the mass It ivas. smooth 
firm, difticulth compicssiblc, nontendd and shghtU mo\'’blc An expansile pulsalio" 
was picsent thioughout the entne mass, ind o\ci it a systolic biuit could be heaid, 

loudest o\ei the junction of the mass with the femoia! aituy The mam bruit could 

be sileiKcd In tompicssion of the femoral aiteiy m the gioin, which caused a slight 
decrease in the s /t ot the mass Howetcr in the upjiti left gluteal aiea theie peisisted 
a soft sistohc mill mm ^Fg 1) No tin ill was palpable Bianham’s test w'as 
negatne Iheie was no edema of the left kg and the pulsations of the popliteal, 
])osteiioi tib al. and doi sails pedis iteiics wtu palpable and equal on both sides 



V 


Area of per^JSteni murmup 
despite compression of Femoral 
Artery at groin, due to supply 
by Gluteal Vessels 
(Also observed by Dr Matas) 


Area of murmur 


Silenced, hy compression 
Oy^ Femoral Artery at Ji'Oi n 

(Intensity of stippling indicates 
intensity of murmur) 




1 ir I — l)i iRnm itidicslinij distribution of imirnun 


Lahoiafoiy and ^picial Sliidic ; — The patient was studied at var\mg mter\als daring 
three hospital admissions Blood count and uranaljsis wcie normal Wessermann and 
Kahn tests were negatne Tiic clcetiocardiogram showed a conduct’on defoimity sug- 
gestne of mild mjocardial cliaiigc Roentgenograms -of the lung fields and heart w'cre 
essentialh normal, and those of the left femui and hip weie negative for boin abnormality 
or \ascular calcification, but there was an alteration m the soft tissue structuie detail 
m the area of clinical inteiest (Fig 2) Arteriographj bv injection of thorotrast, both 
into the femoral artery and tumor mass itself, failed to outline the lesion satisfactorily 
The patient was seen in consultation bj-' Dr Rudolph Matas, wdio, following careful 
studv of this case with lepetition of many of the studies previously made, including 
arteriograph) , concluded that the lesion was a diffuse aneurysmal tumor, almost 
exclusively arterial, supplied largch by the femoral aiteij^ (probably 95 per cent) and 
the gluteals (barelv 5 per cent) He believed that it could be designated as a pro- 
gressive neoplastic nonmahgnant angioma-artenale cavernosura (not a cirsoid m 
an arteriovenous sense) 

In view' of the type of lesion suspected pi eoperatively, both from our owm studies 
and those of Doctor Matas, it w'as decided that primary extiipation w'as the procedure 
of choice The patient well understood the risk involved and granted permission for 
a hip joint amputation, should this be necessary 

0 />ciflfioi/— January 21, 1943 Doctor Shallow' Open-drop ether anesthesia In 
order to minimize bleeding, the left common iliac aiteiy w'as temporarily ligated by tw'O 
turns of tape clamped w'lth a hemostat retroperitoneally through an inguinal incision 
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A longitudinal incision ii inches in length was then made over the mass, starting at the 
lei el of the iliac crest Within and bene th the tensor fasciae latae muscle, involving also 
the vastus lateralis and gluteus ma' nus, was a firm, rubbery, oval mass about 
12 cm in length and 8 cm in widt’ It was den^ly adherent to the surrounding 
tissues lendenng separation impossible xcept with tb^^ scalpel Beginning at the lower 
pole each large vessel was exposed, between clat is and ligated The medial edge 
of the mass was then exposed, at which site the n-| 'n supply was encountered The 



Fm 2 — Roentgenogram of thigh (during arteriography) nine months after onset of 
pain, showing increased depth of soft tissue shadow lateral to greater trochanter 


\essel, representing the lateral femoral circumflex, was about tlie size ot the normal 
femoral artery In addition, there were numerous smaller collaterals Since the common 
iliac artery was shut off by the tape, no thrill was felt, nor were any pulsating veins 
seen Tlie medial edge was freed to just below the iliac crest Then the deep aspect 
of the mass was freed, at the posterolateral border of which several large blood vessels 
were encountered These were divided between hemostats and the mass could then be 
turned upward At the upper pole numerous large blood vessels were ligated and the 
mass then cut free near the anterior superior spine 

After removal of the tumor, many dilated blood vessels were noted on the sheaths 
of the gluteus maximus and tensor fasciae latae muscles The fascia and muscles 
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remoced up to the upper pole of the cavity outlining the removed 
-ea several large blood vessels were encountered posteriorly 

'gh the gluteus maximus and medius > mis muscle 

' ’ ' " divided (Fig 3) above and belov t' ^ ',ouiu'<mis (sitr°nor 
and the muscle mass (tensor fasciae latae and 
Tioublesome bleeding then 
c\en though the common iliac arteii was shut off, due to 
ig 4) This was controlle 1 bj ligation of several large \essels 


'if ’spcctively) 

' s^aiid medius) removed (Fig 7) 


I 


I 


61 
CM 


7I 



12 



Tig 5 — -Gio>iS siiecimeti con'sisting ,f tumor ami adjacent mu'sclc 

The tape aiound the common iliac arterv was next lemoved, followed bt bleeding from 
many capillary aieas, leadilv conti oiled bj continuous catgut sutures m the adjacent 
muscles Sulfanilamide (8 Gm ) was placed in the two incisions, both of which were 
closed without diamage Approximately 400 ties (80 tubes of catgut) were employed 
for ligation of the vessels During the operation (total time exactly three hours) the 
patient recened 16 Gm of plasma and 1200 cc of whole blood and remamed in fair 
condition 

Pathologic Report — The specimen (Figs 5 and 6) cons'sts of a paitially circum- 
scribed, fusifoim, moderately firm mass, measuring 10 cm in length and 5 cm in 
diameter It is composed of numerous bundles of muscle interspersed between which 
there are wide streaks of yellowish-gray tissue containing scattered large and small 
thm-walled blood vessels The tumor is homogeneous throughout and contains no areas 
of necrosis or hemorrhage The second specimen consists of two pieces of red muscle 
the larger of which (Fig 7) measures 13 x 9 x 3 cm The\ are not permeated with 
lellow tissue as in the first specimen and are covered with a fibious tissue sheath about 
I Mm thick, containing several dilated tortuous thm-walled blood vessels 

^Iicroscopic examination shows many small caliber vascular channels in a fibious 
and fatti tissue stroma, and degenerating muscle bundles at the periphery (Fig 8) In 
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other areas (Fig 9) theie is vei3' marked proliferation of the oapillaiic^ with hyperplasia 
of the lining endothelial cells Pathologic Diagnosis Hcniangio oma, cavern- 
ous tipe ' < 

Povfo/>i, — Duiing the first siv da3's the cived 2,000 cc of 

wliole blood and 4b om of plasma intravenously There hc’ SI and red 

cell count gradualE rose to normal levels, aided by hn . a’ high pioi 1 diet and 


Fig 6 



Fig 7 

Fig 6 — Cut section show ing replacement of muscle bundles by tumor tissue 
Fig 7 — Muscle mass adjacent to tumor containing dilated vessels of supply 

adequate doses of ferrous sulfate and vitamins B, C, and K The inguinal incision 
healed by primary intention, but the thigh incision became infected and discharged 
small pieces of catgut and pus (positive for Staphylococcus aureus) Following irriga- 
tion therapy with sulfanilamide solution, the temperature became normal by the end 

705 



SHALLOW, EGER AND WAGNER, Jr 


Annulb of Sui 
jM a j i ^ i [ 


of the second week At this time tht patient Avas able Aoluntanly to Ac's, the knee 
and thigh almost fully 

On the 35th day the patient was allowed out of bed, and by the 38th day could %salk 
several steps unaided At this time there was complete absence of the pievious mass, 
puLatioa, and bruit Examination by Dr David Kramer, from the Department of 
Peiip.ieial Vascular Disease, revealed that the femoral pulses were fair on both sides 
and p''Sterior tibial and dorsalis pedis pulses good on both feet The oscillometnc readings 
A\cre 3’ to 3l^° spikes in the thighs (normal 6° to 10°) , spikes in the legs on 
eitfcr side (normal 5° to The histamine test was somewhat delayed on the right 

sid , but more definitely delayed on the left foot and leg as well as a slight dciay in 
the thigh The skin surface temperature readings were 



Right 

Left 

Big toe (dorsum) 

245° 

27° 

Middle toe (dorsum) 

233° 

238° 

Sole 

26 8“ 

26 2" 

Dorsum of foot 

27 5° 

28“ 

Leg 

30“ 

30“ 

Thigh 

20° 

29° 


These studies of circulatory function indicated some impaired circulation bilaterally, 
more so on the left, most likely due to arteriospasm 

The patient was discharged April 6, 1943, on the 7Sth day postoperatively Because 
of the possibility of malignancy, as suggested by the histologic section, the operative 
field on the thigh was further treated by roentgen irradiation, given in doses of 200 r 
daily during a period of three weeks from June 20, to July 20, 1943 When last seen 
on January 20, 1944, one year after operation, the patient appeared in excellent general 
health, her gait was essentially normal, and the incisions were well healed 

The mam features of the second case are those more commonly en- 
countered, and are as follows A ten-year-old boy noted on the inner aspect 
of his right arm following trauma, a lump which within six months increased 
m size and became painful Physical examination revealed a soft, tender 
walnut-sized mass ovei which a bruit could be heard A cavernous heman- 
gioma involving the medial head of the triceps muscle was removed at operation 
During the next two years a mass, lepresenting recurrence m the long head 
of the triceps, gradually appeared on the posterior aspect of the arm, accom- 
panied by pain and limitation of extension of the forearm It was widely 
excised, followed by pi unary wound healing and complete restoration of 
function 

Case 2 — V S , Avhite, male, age ten, was admitted to the Children’s Ward, Jefferson 
Medical College Hospital April 4, 1941, with the chief complaint of a painful swelling on 
the inner aspect of the right arm In October, 1940, the patient first noticed the lump 
following a blow During the ensuing months the lump, which originally was pea-sized, 
increased gradually to the size of a walnut and was accompanied by a continuous, dull 
pain, aggravated by use of the arm The past medical history and family history con- 
tributed nothing of significance 

Physical Evamimtioii — The vital readings were normal, and the positive physical 
findings were confined to the right arm On the inner aspect at the middle third there 
was visible a mass about the size of a walnut, with normal overlying skin It was soft, 
easily compressible, lobulated, and tender on palpation No pulsation or thrill were felt, 
but a systolic bruit could be heard on auscultation Branham’s test was negative 
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Laboiatoiy Data — The blood count and m analyses were normal \\asbeimami and 
Kahn serologic studies weie negatne Roenlgenogiams of the arm revealed no bom 
abnormahtj Artenogi aphj was unsatisfactory Diagnostic liiipiession Arteriovenous 
hemangioma oi possible congenital arterio\ enous aneuiysm 

Opciatwn — April m, 1941 The first opeiation w’as performed under open drop 
ether anesthesia A longitudinal incision about 'Si\ inches long was made on the irednl 
surface of the right aim. exposing an angiomatous mass involving the medial head of 
the tiueps muscle The mam \essels of supply w'cre from the piofunda brachii, and 
these were ligated About one-half of the bodj of the meo a’ head of the triceps mii-^Je, 
contammg the mass, was resected The fascia and skin w'erc then closed without diainage 
Pathologicalh, the lesion was repoitcd as an angiomatous tumor of muscle 



Fic 8 — Photomicrograph (x 50) showing sascular chinnels m a fibioiis tissue 
stronn Degenerating muscle fibers imj be seen at the periphery 

Postoperative Course — The w'ound healed by primaiy intention, and the patient was 
discharged as well on April 28, 1941, the 13th da}' postoperatively 

Subsequent Ptogicss — On March 10, 1942, a tender swelling posteriorly over the 
triceps muscle was noted Biopsy revealed recurrence of the hemangioma 

Scefond Hospital Advitsston — The patient was readmitted on April 5. I943> at which 
time his general physical condition w'as again good and the physical findings limited 
to the right arm The old healed scar of the first operation was present on the inner 
aspect of the arm On the posterior aspect in the lower third was a soft, lobulated, 
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well-defined, oval mass, about i x 2 inches in diameter, which was moderately tender 
on palpation Again, the overlj g skin, except for the recently healed biopsy scar, 
was normal Thcie was no pulsation, thrill, or murmur Complete extension of the 
forearm was limited about 30° because of pain Blood count and uranalysis were normal 
Second Opeiattoii — April 7, 1943 The patient was operated upon by Doctor 
Shallow, using 111 rou^ oxide-ether ane'Sthesia A tourniquet was applied high on the 
arm The incision wa^ made over the mass and biopsy scar on the posterior aspect of 



Tig 9 — Photomiciognph (x 200) showing the endothelioimtous ispect of the lesion 


the arm so as to form an oval about 6x2 inches There were no dilated vessels seen 
in the skill and subcutaneous tissue Ljnng within the long head of the triceps muscle 
was an irregular, firm, infiltrating mass supplied by many moderate-sized dilated vessels 
These vessels extended into part of the tendon of the triceps muscle, and several reached 
the capsule of the elbow joint The entire mass and all the dilated vessels were removed 
(Fig 10) Most of the long head of the triceps muscle and part of the tendon w'ere 
removed Eight Gm of sulfanilamide were placed m the w'ound, which was then dosed 
without drainage 

Pathologic Repot t — The gross specimen is shown m Figs ii and 12 Microscopically, 
the section is made up of loose fibrous tissue in which there are numerous blood vessels 
Some of the blood vessels are fairly thick-walled, wdiile others consist of cavernous 
spaces In some areas there aie giant cells These appear to be foreign bod> type and 
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aic about ncciotic niatenal uhidi appeal* to be bone i-v lepicscntativc aica of the unnor 
IS shoAMi in Fig PaSholoqit Dia(fnous — Hemangioma, cavernous tj'pc 

Posiopoaiivc Com^c — The wound healed by pnmaij intention, and the patient 
A\as discliarged on A.piil 17, 1943, the loth da) postopciativcly On Januaiy 20, 1944, 



I 




Fig II 

Fig 10 — Tumor and ndiaccnt muscle tissue excised widely 
Fig II — Specimen removed at operation 

when the patient was last seen, the scar was well healed, there was no evidence of 
recurrence, and extension of the forearm was complete, painless, and of essentially 
normal power 

For this study 335 cases of hemangiomatous tumors, primary in skeletal 
muscle, have been collected from the entire available literature, since the 
first reported case by Liston in 1843 numbei, 191 weie taken from 
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the leview by Davib and Kitlowski in 1930 Th 18 cases in the Uttei authois' 
senes excluded by Jenkins and Delaney wc have likewise e' < haded In 
agreement with Weavei, we 1 \e, in additio , also excluded the first tliiee 
cases of Eve since it appeals obable that these w^eie piimaiy in the s}novia 
of the knee joint capsule A of the 62 case, fuithei collected by Jenkins 
and Delaney in 1932 we he included Sinct that t ne w^e ha'^c been able 
to collect 80 additional c ses fiom the woild hteratuie ‘ tw' j o' oui 0 \n, 
summarised m Talile IX 


DISTRIBUTION OF CASES 
ACCORDING TO AGE GROUP AND SEX 


100 ■ 
90 - 
80 - 


Fe moles 53% 

Males 47% 

85% of patients were within 
the first three decades of life 


70 i 


(Computed from cases in which 
age is definitely stated) 



Decades of Life 


Cn'RT I 

Age and sex "cidcncc 


The most complete review^s of this subject in the past aie those of Suttei 
(1905), Davis (1908), Colli (1913), Mondor and Huet (1923), Davis and 
Kitlowski (1930), and Jenkins and Delaney (1932) 

CLASSIFICATION 

Hemangiomatous tumors comprise all those originating from blood vessels 
and their various o ipponents Oughteison and Tennant classify these under 
thiee mam divisions The first group, or hemangiomas, consists of hem- 
angiomatous malformations and hemangioblastomas The second group is 
represented by angiomyoneuromas or glomus tumors , and the third group by 
Kaposi’s hemorrhagic skin sarcoma For the hemangioma group tmrious 
authors have proposed classifications (Table I), but to date no single one has 
been universally accepted by both clinician and pathologist In the present 
review^ Muscatello’s classification of hemangiomas has been adopted, because 
the greatest number of the pathologic repoi ts fit conveniently into it Further- 
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moie, it IS moie differentiating than that of Boyd, Matas, and Fraser, and 
IS moie applicable to this study than that of Watson and McCarthy 

INCIDENCE 

Accoiding to Kornmann, hemangiomas comprise 2-3 per ceiit of all 
tumors in the body and 7 per cent of all benign tumors In a series of 
1,308 hemangiomas (Watson and McCarthy), ten, or 08 pei cent, occuried 
111 skeletal muscle In the present series the disease 1 entirely con- 

fined to the white lace, except for seven Japanese (21 cent) and three 
Negroes (09 per cent) Sex incidence is about equally divided, and the 
disease occurs predominantly (85 per cent) within the fiist thiee decades 
(Chait I) 

Thomas has reported a case in which there weie two tumors of the vastus 
internus muscle which had a histologic picture similar to that of a glomus 
tumor The author, however, was not certain that these represented true 
glomus tumois In our review of this case we concur with Light, who 
doubts the correctness of the diagnosis Since glomus tumors in practically 
all instances aiise in the stratum reticulare of the corium, and since to 
date there are no authentic cases arising primarily in skeletal muscle, this 
group of hemangiomatous tumors will not be further discussed Kaposi’s 
sarcoma is likewise omitted, since the lesions are not primary in skeletal 
muscle but originate 111 the derma 


Table I 

CLASSIFICATION OF HEMANGIOMAS B\ VARIOUS AUTHORS 

Watson 5. McCarthy 

1 Capillary 

2 Cavernous 

3 Angioblastic 

4 Racemose 

5 Diffuse 
Systemic 

6 Metastasizing 

7 Nevusvinosus 

8 Hereditarj 
Hemorrhagic 
Telangiectasis 


ETIOLOGY AND PATHOGENESIS 

To date there is no universal agreement concerning the etiology and 
pathogenesis of hemangiomas, and the following represent the various theories 
The prevailing one is that hemangiomas are congenital tumors As such their 
origin may be from abnormal embryonic sequestrations of vascular tissue 
which do not fit into the ordinary circulatory system and retain their embrvonal 
characteristics (Cohnheim, Ribbert, Fraser, Ewing, Watson) Other views 
are that the)’- may result from disease of the vasa vasorum (Virchow) , simple 
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Boyd 

1 Capillary 

2 Cavernous 


Matas 

1 Capillary 

2 Cavernous 

3 Plexiform 


Fraser 

1 Capillary 

2 Ca\ernous 

3 Compact 


Muscatello 

1 Capillary 

2 Cavernous 

3 Venous 

4 Arterial 
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liypeitioph} of vasciilai eleinents and not as a new growth (Rokitansky) , 
obstruction to blood flow (Suttei), inci eased vascular tension in the area 
of foi Illation of the tiimoi (R^onraido, Thom^) . loss of suppoit to small 
^essels In atiopln of the siiiid^’ hng conncctif’'e tissue (Pupovac) , oi they 
may lepiQscnt \asculai fibromas (Honsell) Heiedity appaiently jMays no 
lole since no two cases 'ppeaied in the same famil) 

A lew authois (Pil/ei, Lowenthal, Mailei ) believe that tiauma is a 
ptimai} factoi he olhei hand, most authors agiee that tiauma pla3'^s 

an impoitant scv \ lole, both m the giow^th of the tumoi and the 
de^elopnlent of s}mp}.oms In the piesent senes tiauma was reported as 
lelated to the onset of the svmptoms and signs m ly pei cent of the cases 
(Table VII ) The trauma may be external or mteinal (muscle action), 
01 a combination of both In some instances the tumoi w’-as symptomless 
foi }eais. but became painful aftei a majoi injury oi a senes of iniiioi ones 

Anothei factoi pla\mg a secondar) role in inciting oi aggravating S}mp- 
toms, as stressed b} Wea^el is the piesence of s)stemic infection, as scailet 
fever (Kidnei, Case 2). diphtheria (Weavei, Case 4), gnppe (Ginot and 
Jeanneney). appendicitis (Davis and Kitlowski, Case 6), pneumonia (Oi 
and Yazaki) and the common cold (Fulton and Sosman, Case i) 

PATHOLOGY 

Pnmar) hemangiomas of skeletal muscle anse in the vasculai plexus of 
the muscle 01 in tiie penmysium betw^een the muscle fibeis Thev lepiesent a 
dilatation and oveigiowth of neoplastic vessels, as a rule benign m natiiie, 
but which may at tunes assume malignant qualities They difter fiom the 
dilatations seen m vaiicose veins and the oveigiowths in gianulation tissue 
and highly vasculai tumors 111 that the lattei lepiesent the responses of 
otherwise noimal vessels to disease 01 to an inci eased demand for greatei 
local blood supply \Vhen the demand ceases the vessels again may assume 
normal size 

Giossly, the specimen often lesembles a muscle containing v''aiicose veins 
The color may be bluish due to thm-w ailed caveinous spaces piotiudmg 
between the muscle fibers In some cases the coloi is reddish, yellowish, gray, 
or a combination of these The mass is usually model ately compressible, soft, 
and spongy, but may be lelatively haul and film, as m the authois’ Case i 
On cut-section, whitish septa of fibrous tissue and lemnants of tissue in 
which the tumor developed bound communicating blood spaces In some cases 
the vessels may stand out like stems (Fig 6) Muscle fibeis aie usually 
entirely replaced by the tumor tissue especially at the center, but may be 
present m v'^aiious stages of degeneration peiipherally The hemangioma may 
be sharply differentiated from the surrounding muscle or may gradually meige 
into it Thus pathologico-anatomically one may refer to circumscribed, 
partially circumscribed, and diffuse types (Table II) 
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T 1 e circunisci ibcd type was repoited in 4-, cases, or 13 per cent of the 
'icrie:, When this type possesses a distinct capsule (appioxiniateh half the 
‘'ases), it seldom involves any structure othe^-than the muscle itself, although 
m two cases the lesion was adlierent to the p^ osteum and m two otheis nerves 
.veie damaged 

In '■he pc^rtially Liicumscrihed type (16 cases or 5 per cent), pait of the 
tumor mfiltra es the muscle and the remainder is distinctly scpaiate, some- 
times with a definite fibrous capsule In three of these cases the tumor was 
adherent to the periosteum 

The diffuse type was by fai the most frequent (131 cases, or 39 pei '’ent'l 
In the remaining 143 cases (43 per cent) the gross pathologic type was not 
mentioned In the diffuse type there is an infiltration in irregular fashion 
of part or all of one muscle or adjacent muscles and other tissues w'lth no 
sharp line of demarcation Thus nerves were involved in 18 cases, sub- 
cutaneous tissue m ten, skin in three, periosteum and bone in ii, synovial 
membrane in seven, large arteries in six, and large veins in three 

Microscopically, the tumor consists of vascular elements (cavernous, 
capillary, venous, or arterial) m a connective tissue stroma (Table II) The 
piedominating variety is the cavernous, although seldom do pure types exist 
It is characterized by large 11 regularly-shaped spaces filled with normal blood 
m a fibrous tissue stroma The blood spaces usually have an endothelial lining 
but lack the definite walls of normal blood vessels They communicate freely 
wuth each other and leceive nutrition by means of their own arteiies w^hich 
empty into dilated veins When laige aiteiies are present, the satellite veins 
are often absent 01 else scarce Mixed tumors may also develop in combina- 
tion w^ith fatty tissue (Kellei), nonstriated muscle (Honsell) 01 lymph 
channels (Monzardo, Ritschl, Lucke) 

The supportive tissue varies gieatly in amount, thus determining the 
consistency of the tumoi Thrombosis, scleiosis, and hyalinization of dilated 
vessels may occur, followed by organization and laying dowm of dense masses 
of fibious tissue Fibroblastic proliferation may be so marked as to permit 
the diagnosis of sarcoma to be considered In the stroma one finds remnants 
of stiiated muscle in various stages of degeneiation In the cential part 
of the tumor the degenerative changes aie complete, while towaids the peri- 
pheiy the fibeis aie better pieserved Inflammatoiy changes aie sometimes 
obsen^ed in tbe foim of round cell infiltration 01 even at times as suppuiating 
processes as a result of exogenous infection through injury Rarely one 
may find ossified areas (Margarucci, Case i, Kolaczek, Rochei and Uzac, 
authors’ Case 2) 

Blood calculi or phleboliths, vaiying m size from less than a millimeter 
to half a centimeter, may form at the penpheiy of the tumor wdiere stasis 
is most marked They consist of organized thrombi infiltrated wnth tncalcium 
jihosphate, invested in a bed of endothelial cells and adherent to the 
vasculai Avail 
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A cn''Oicl aneun'biii ma} lesult fioiu the development of fiec contioelions 
between the angioma and the aiteual side of the cnmlation When the 
angioma is fieely connected with the venous side thiough veins \Mth defects e 
valves it IS aflcctcd In mechanical changes in pressuie 

Hemangiomas of muscle ficquently lemain inactive foi long periods of 
time and hen begin to extend lapidly with an invasneness suggestive of 
malignanc} Chowth is not In expansion as is usual in bemgh tumdrs, but 
by infiltiation The hemangioma invades the adjacent muscle fibeis by multi- 
centric pioliferation of endothelial cells which subsequently foim channels 
through winch blood flows The newly foimed vessels and their suppoitive 
tissues compiess the invaded muscle and its blood supply, resulting in atrophy 
and gradual leplacement This process becomes limited in the encapsulated 
circumsciibed type Theie is practically no tendency of the neoplastic \essels 
to anastomose with those aheady piesent in the invaded tissue Indeed, the 
larger blood vessels may even be nn'aded, as in Case 2 of Kidner in which 
no postenoi tibial aiteiy could be found In paits the tumor may be very 
cellular, as m the authois’ fiist case (Fig 9), and distinct vesseK vei}'’ 
scarce or not recognizable Nerve fibeis, wflien present, are usuall)^ lesistant 
and appear normal microscopically, but the inteiior of a nerve trunk may 
become infiltrated (median nerve in the case of Huard) Bone may be 
affected secondarily by pressure of the adjacent tumor, lesultmg in atrophy, 
by increased blood supply, resulting in hypertrophy , and by irritation, result- 
ing 111 periosteal pi olifei ation 

The peculiarity of infiltiation by a benign tumoi, as just desciibed, laises 
the question as to whethei these tumors of muscle should be cunsideied 
as potentially malignant, and whether metastases occiii Speaking of hem- 
angiomas for all tissues of the body, Geschicktei and Keasbey state that 
“an occasional angioma may metastasize following tiaiima or after repeated 
lecurrences, but less than i pei cent of benign angiomas subjected to treat- 
ment fall into this group ” Malignant vasculai tumors have recently been 
excellently reviewed by Stout According to this author, hemangio- 
endothelioma IS the most common l)pe, charactei ized by the formation of 
at}picdl endothelial cells m greatei numbeis than lequiied to line the vessels 
with a simple endothelial membrane, and the foimation of vasculai tubes 
w'lth a delicate fiamew'oik of leticulm fibeis, showing a marked tendency 
for the lumens to anastomose Silver staining of the vascular reticulm sheath 
causes the tubes to stand out in distinct 1 elief Stout has observed twm cases’^ 
in w'hich the tumor w^as pnmaiy in skeletal muscle In one of them he reports 
the occurrence of evidence of lung metastases and symptoms of paraplegia 
four months after operation and death after seven months Other authors 
have reported cases 111 which the tumor, histologically, has been regarded as 

These cases appeared in the literature after the statistics for this article had 
been completed 
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Per 



Per 

Gross 


No 

Cent 

A'u roscopic 

No 

Cent 

Diffuse 


131 

39% 

Caccruous 

182 

54% 

Partially circumscribed 

16 

5% 

Capillary 

11 

3% 

Circumscribed 


45 

13% 

Arterial 

8 

2% 

Not stated 


143 

13% 

Venous 

8 

2% 





Mived and unclassified 

126 

3?% 

Total 


315 



335 



SYjrPTOiAIS, SIGNS AND SPECIAI STUDIES 

Hemangiomas of muscle may be present foi years, often from birth, 
without giving use to symptoms of sufficient seventy to cause the patient 
to seek medical aid The duration of symptoms varied within the \\ ide limits 
of one to 70 yeais, hut was usually one to five yeais 

Pam is the caidmal symptom It was definitely present in 200 cases (60 
per cent), absent 111 47 ( 14 per cent), and not stated m 88 (26 pei cent) As 
emphasized by Weavei, there is no othei small benign tumor which can 
be so exci uciatmgly painful as a hemangioma, except for the glomus tumor 
of Masson, which is somewhat similar in natuie Those located m long 
narrow muscles give use to pain more fiequently, since the spiead usually 
exerts pressure on some neive hianch On the othei hand, wide flat muscles 
provide gieatei room foi expansion hefoie piessure on sensoiy nerves 
occuis Congestion within the tumoi as a result of trauma, obstiuction by 
phlebolith formation, and giowth within resistant surrounding tissues may 
be a significant secondary factoi in the production of pain Absorption of 
toxins fioiii a distant focus might possibly explain those cases 111 which pain 
followed a previous infection 

The pain may vary from a dull ache and feeling of fulness, due to 
distention of the blood spaces, to a sharp ladiating root-type of pain, often 
accompanied by piotective muscle spasm, as a lesult of piessuie on nerves 
fiom without or by inclusion of neive elements in the tunioi It may be 
piesent only during the conti action phase, when muscle thickening causes 
neive piessure (Mondor and Huet, Diedoff) Theie may be marked sensi- 
tiveness to touch (Kirmisson) and paresthesias such as numbness or 
formication 

A mass was present m 329 cases (98 per cent) and absent 111 six (2 
per cent) It may be sharply demarcated or ill-defined and vaiy m size 
from a pea when first noticed (Seifaty, authois’ Case 2) to a small 
pumpkin (Fiitzsche) or fetal head (Honsell) It was described as tender 
111 105 cases (31 per cent), soft in 83 (25 per cent), hard in 68 (20 pei cent), 
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fuctuanl in 23 (7 pei cent), pseudofluctuant in 10 (3 pei cent), elastic 
m 37 (ii pei cent), and leducible 111 (S pei cent) 

In ten cases (3 pei cent) piilsaunn was noted, expansile in foui (12 
pel cent), cMth a thiill in t\NO < S pei cen^ and a bunt in six ( i 8 pei cent) 


) ) f ^ it 


PecioraUx *nQjor S- 

In*ercoxta.2s 4- 
YaxcJeX of chex* ‘WoJIno* specifaecf 2 

mt/xoJex not xpocjfjod 2 
Dxophro^m 2 

Sxterxaal ob2z<^uo 25 

Pifcix/x ohdomints 6 
Inioxno* ab2*<^ue I 

Tensor- fofctco la^ae J 
Sa-torzus 2 


Adductor lon^us 1 
Gracuts 2 

Quadrzceps feznonss^^ 
X'idt\ mxiQclex not mentionedt 

fitc*ux temoexs 6 
Va fits 2at«ea2*s 3S 
\ostux xntermednaz 2 
Viis*UT mcdtaiss 21 


Sxtensor XioIJucix bire\ jjr 2 



OhJcuJorxs Oca 2 J 
jobjcuiarxs pQipt I 
j Pecita" xnternus I 
j Tn/'enor ohljqae J 
Zye^Cone of orbit 2 
Tt^mpor-alis 2. 

'^Tass€*-er IS 

t^uscirs ofjo\'j' not specified / 
3uccinator J 

/‘^t/Iobyoxd penxoJiyoxd yemo^iossux J 
SternocJexdomastctd C 

Deep cetVicaJ xriuscles not specified J 


Deltoid & 


Sexratus magnus 6 
Biceps hrochii Q 
Brochiolis J 

T-'^use2e:> of arm not specified 2 

Pronator teres S 
Flexor polltcis Xongius 1 

Flexor dxgxtorum sublimss ^ 

FJexo^ dtgxtorum profundus d- 

Volar and bracDiQJ muscles not specified 


TBexiiZ'^ muscles 4- 
Hunothensr muscles 1 
Adductor poljicxs J 
J^uscles of band not specified 


Peroneus Jongus S 
Tihiolis cmticus J 
Feror\e\ss bre'vis S 
Fxtensor digitorum longus I 
Fxtensor ballucxs longus 1 


Peroneus tertxus 1 
Extensor dtgttorurn breyixs 2 


Chart II 

Incidence in individml muscles 

The presence of a pulsation may be accounted for by several factors In 
the first place, it may merel)'- lepiesent a transmitted pulsation fiom a 
neighboring large artery Second, it may repiesent the pulsation of an 
abundant artenal supply, for it is well known that very vascular tumors, 
as foi example certain sai comas, may pulsate Hemangiomas are unique 
among tumois m that the tumoi itself is composed of neoplastiq vasculai 
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elements nhich receive nutrition foi giowth from ordinary blood vessels, 
thus constituting wo systems, one neoplastic, the other essentiall} normal 
It is the belief of '<- authors that the pulsation of the tumoi present in 
i iCii fir^t i.ase Was ii the Urge arteries of supply fiom the deep femoral 
and gluica. sessels ' a abundance of these vessels may be ascribed to the 



Chart III 

Incidence in individual muscles 

increased local demand for blood supply to a large, growing, unusually cellular 
hemangioma The dilatation and hypertrophy of these vessels noted at opera- 
tion may possibly be accounted for by the increased resistance *to inflow of 
blood by the dense compressing fibrous tissue stioma Third, tbe pulsation 
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may he from the neoplastic vessels themselves as m aiteiial angiomas some- 
times lefeiied to as racemose, plexiform oi artenoveiions hemangiomas 
(Picardi, Marsunami, Case i , Serra, Lavema, and Fift'ja) 

In 22 cases (66 pei cent) the tumoi could-be fedij,,!' 1 m size b} elevating 
the part Increase m size or fiiinness was notedibl} 20 fC pe\ cent) on 
lowering the pait oi obsti acting the venous leturn 

The oveil}mg skin is usually 1101 mal, and was definitely siated a= such in 
132 cases (39 pci cent) It was fieely movable m 55 cases and fixed in 
seven The skin was somewhat bluish ovei the tunioi 111 13 cases, telangiectatic 
111 seven, contained dilated veins m ten, w'as ati opine in one, ulcerated in six, 
and contained naevi in two 

The aiea of predilection is the muscles of the extieimties. particulaily the 
lowei (Table III), but any stnated muscle m the body may become involved 
(Chaits II and III) The thigh, especialh the quadriceps feinons muscle, 
represented the most fieqiient site The tiiinoi usually involved only one 
muscle (66 pei cent), hut up to five or an entire gioup were lecnrded 
(Table IV) In fiie cases the tumoi s weie multiple, that is involved non- 
contiguous muscles (Lichtenauei , Reboul, Poucel, Porcile, and Oi and Yazaki) 

Table III 


INCIDENCr AT \ARIOUS SITES 


Location* 

No 

% 

Head 

26 

7 V% 

NecL 

10 

3 0% 

Trunk 

63 

18 f% 

Chest 

39 

11 6% 

Diaphragm 

1 

0 3% 

Abdomen 

12 

3 6% 

Back 

11 

3 3% 

Upper extremitj 

87 

26 0% 

Shoulder 

9 

2 7% 

Arm 

30 

9 0% 

Forearm 

38 

11 3% 

Hand 

10 

3 0% 

Low er extremity 

148 

44 2% 

Buttock 

7 

2 1% 

Thigh 

73 

21 8% 

Leg 

60 

17 9% 

Foot 

8 

2 4% 

Not stated 

1 

0 3% 

Total 

335 



Cases are listed for site of most extensive mx olvement 


Table IV 

NUMBER OF MUSCLES INVOLVED 


Involvement of Muscles 

No 

% 

One muscle 

221 

66 0% 

Two muscles 

42 

12 5% 

Three muscles 

12 

3 6% 

Four muscles 

4 

1 2% 

Five muscles 


0 3% 

Group (not specified) 

55 

16 4% 

Total 

335 


Multiple Tumors 



In 3 cases 2 separate muscles 



In 2 cases 3 separate muscles 
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A deformit}^ was present m 86 cases (26 per cent), represented by in- 
ci eased diametei of an jnvolved limb in 16, inci eased length of the limb in 
three, contiactuie 01 atiophy in 25, pes eqmnus m 21, exophthalmos m two, 
and other deformities m .9 

Impaiinient of function was observed 111 84 cases (25 per cent) In 32 
limitation of motion, varying in degiee from slight to total incapacity of 
the part, was noted, and limitation because of pain in an additional 20 Weak- 
ness of an nwolved extremity was leported in six, due to replacement of 
muscle tissue 01 the large size of the tiimoi mechanically preventing a gioup 
of muscles fiom contracting noimally In 26 a limp was present 

Exploratoiy punctuie was performed in 39 cases, yielding blood in all 
but one, and is a valuable aid 111 establishing the correct diagnosis 

Roentgenologic studies were made in 30 per cent of the cases The most 
important finding is the presence of phleboliths in aieas of the body in w^hich 
there are normally no large plexuses of veins, thus indicating an abnormal 
collection of vascular channels, usually a hemangioma Phleboliths are char- 
acterized 1 oentgenographically as densel}’- calcified, round or slightly oval, 
smoothly outlined areas, usually multiple, often exhibiting concentric lamina- 
tions They weie present in 49 cases and absent m 51 Calcified parasites 
may raiely be confused wath phleboliths Trichinosis parasites are too small 
to appear except in excised muscle specimens Cysticerci may become calcified 
but are not as dense, lack lamination m structuie, are raiely present in 
gioups, and are finely granulai Lymph nodes, tubercles, infarcts, chronic 
abscesses, fibroids, dermoids, hydatid cysts, or arteries may become calcified 
but diffei from phleboliths in size, shape, and distiibution Myositis ossificans 
IS lecognized by its 11 regular streaky distiibution 

A soft-tissue mass w^as noted in eight cases, and calcification 01 part of the 
tumor also in eight Changes noted 111 the adjacent bone were a periosteal 
reaction in six, hypei trophy in one, eburnation in one, atrophy m tw^o, and 
pressuie erosion in one 

Angiogiaphy fiequently peimits visualization roentgenographically of 
hemangiomas, paiticulaily those of the venous type, and is of value in 
determining the size, extent, and relationship to sui rounding large vessels It 
has also been employed to evaluate the results of treatment by sclerosing 
agents or deep roentgenothei apy Venography is applicable to those cases 
in wdiich the angioma is so situated that a tourniquet can be placed pioximally 
to prevent lapid dispersion into the geneial circulation The radiopaque 
material may be injected into a nearby vein or into the tumor itself Arteri- 
ography IS applicable to the aiterial 01 arteriovenous type 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

The diagnosis of hemangioma of muscle is difficult mainly because of the 
comparative rarity of the lesion and the depth of the tumor How^ever, the 
diagnostic features enumerated 111 Table V should enable one to make the 
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coirect diagnosis in most cases if the existence of the lesion is kept in mind 
Angiogiaphy is being employed with greatei frequency and with increasing 
success as an adjunct in diagnosis 

1 

Table V 


INCIDENCE or THE VARIOUS SALIENT DIAGNOSTIC TEATURES 




Present 

Absent 

Not Stated 


Diagnostic Features 

No 

% 

No 

% 

No 

% 

1 

Age within first three decades 

241 

n% 

44 

i3%. 

50 

15% 

2 

History of trauma 

57 

17% 

31 

9% 

247 

24% 

3 

Mass or enlargement 

329 

98% 

6 

2% 



4 

Pam 

200 

60% 

47 

14% 

88 

26% 

S 

Deformity 

86 

26% 

31 

9% 

218 

65% 

0 

Functional impairment 

84 

25% 

35 

11% 

216 

64% 

7 

Blood on aspiration of tumor 

38 

11% 

1 

0 3% 

296 

88% 

8 

Phlebohths on roentgen ray 

[49 J 

1S% J 

51 

15% 

235 

20% 


The diagnosis was coriectly made in 19 per cent of the cases and 
mentioned as an alternative diagnostic possibility in an additional 3 pei 
cent (Table VI ) Among the miscellaneous mcori ect and alternative diagnoses 
not mentioned in the table ueie acute abscess, aitbntis, synovitis, bursitis, 
myositis, myositis ossificans, osteomyelitis, phlebitis, pelvic cellulitis, syphilis 
(gumma and tenosynovitis), tubeiculosis (of muscle, lymph, nodes, or bone), 
hematoma, vaiix, arteriovenous aneui'ysm, clubfoot, foreign body, heima (epi- 
gastric, paraumbilical, and pulmonic), pseudo-elephantiasis, ossifying tumor, 
ganglion, bone tumor, hygroma, and malignant neoplasm 


Table VI 

DIAGNOSES MOST COMMONLT MADE 
PreoperatiN e Diagnosis m 335 Cases 


Definite Alternative 


Preoperatn e Diagnosis 

No 

% 

No 

% 

1 Angioma 

65 

19 4% 

11 

3 3% 

Angioma of muscle 

35 

10 4% 

4 

1 2% 

Angioma (tissue not stated) 

24 

7 2% 

7 

2 1% 

Angiofibroma 

1 

0 3% 



Angiohpoma 

1 

0 3% 



Angiolymphoma 

4 

1 2% 



2 Miscellaneous incorrect diagnoses 

37 

11 0% 

12 

3 6% 

3 Lipoma 

19 

5 7% 

4 

1 2% 

4 Cyst (including dermoid) 

10 

3 0% 

6 

1 8% 

5 Fibroma neurofibroma, neuroma 

10 

3 0% 

1 

0 3% 

6 Sarcoma 

8 

2 4% 

6 

1 8% 

2 Abscess (chronic) 

6 

1 8% 

3 

0 9% 

8 Aneurysm 

5 

1 5% 

1 

0 3% 

9 Benign neoplasm 

4 

1 2% 

2 

e 6% 

10 Myoma 

3 

0 9% 

1 

0 3% 

Diagnoses made (correct or incorrect) 

167 

49 9% 

47 

14 0% 

None stated 

168 

50 1% 

* 



Total cases 335 

The clinical differentiation of hemangiomas of muscle from other benign 
neoplasms is not always easy, and in the case of small growths it may be 
necessary to examine the specimen microscopically before a final diagnosis 
can be made Among this group a hemangioma is most fiequently mistaken 
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for a lipoma because of its lobulation, softness, and compressibility Changes 
111 size and consistency with change of posture, and aspiration of blood on 
expl iiatoiy punctuie should rule out lipoma Fibromas and neurofibromas as 
a lule are veiy firm, usually sharply demarcated from the sui rounding tissues, 
and grow moie rapidly than hemangiomas A hemangioma with a dense 
brous tissue stroma would he difficult to distinguish clinically from these 
tumois, but aspiiation of blood from the tumor should again be of aid in 
dififerentiation 

Because of its smooth contour and occasional pseudofluctuation, a hem- 
angioma of muscle may lesemble a cyst Careful examination will usually 
reveal that the mass is in the muscle, thus eliminating dermoid cysts whif'h 
aie not found in the voluntaiy muscles of the extremities Hydatid C3^sts 
yield yellow fluid on punctuie, rather than blood, in which characteristic 
booklets ma} he found The Casoni intradermal i eaction which is both rapid 
and specific for echinococcosis may also be employed 

Piimaiy saicoma of the muscle itself is exceptionally rare, but saicoma 
arising in the mtei muscular connective tissue represents a definite diagnostic 
possibility As a lule these tumois are fairly rapid in growth and prone to 
metastasize The patient may show some of the systemic manifestations of 
malignancy, wheieas the patient with a hemangioma is practically always 
in good general health Myoblastomas and rhabdomyomas are usually malig- 
nant, extremely raie, and as a lule occui m tissues other than voluntary muscle 

Hemangiomas of muscle have been confused with a large variety of 
inflammatory lesions, as already enumerated The onset clinically, often 
following trauma, with the accompaniment of pain and local tenderness, 
accounts for the relative frequency with which such diagnoses are made 
Indeed, it is entirely possible for a hemangioma to become inflamed 
following trauma, and histologic evidence of this was noted in several of the 
specimens removed at operation In most cases, however, the absence of 
fever and leukocytosis militates against the diagnosis of an inflammatory 
lesion Serologic tests should rule out syphilis In cold abscess or tuberculous 
myositis an exploratory puncture may show thin serous fluid with caseous 
detritus In nonspecific chronic myositis there is a history of repeated trauma 
followed by the appearance of an extremely fiim, hard mass Myositis 
ossificans may be diagnosed by roentgenography which demonstrates bone 
formation within the muscle 

In hematomas aspirated blood is not normal as in hemangiomas, but 
IS dark if removed early and is serum if removed later Furthermore, the 
mass remains smaller folloAvmg aspiration, whereas a hemangioma again 
1 esumes its previous size 

Finally, in the unusual instances in which the tumor pulsates and a 
bruit IS heard, as for example in the authors’ first case, the diagnostic possi- 
bility of aneurysm must be entertained The salient features in the differ- 
ential diagnosis of hemangiomas and aneurysms are summarized in Table VII, 
including percentages of exceptions whenever possible 
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TREATMENT AND RESULTS 

7 'he vanous types of treatment employed and the lespective end-iesults 
aie summarized m Table VIII > 

I In 265 cases (79 per cent) the tumoi was locally excised, wath improve- 
ment 01 cine in 90 pei cent The ideal m tieatment is to effect complete 
snigical excision well be3'’ond the confines of the tumoi before excessnc 
giowhh and iiieparable deformity have occurred, to achieve good hemostasis, 
and to pieserve or restore noimal function of the part Geneial anesthesia 
IS the one of choice in most instances Suigical extirpation is comparatively 
easy only m the circumscribed type, in which the tumor may of en be remoij 
by simple enucleation In the paitially circumscribed or diffuse type'', 
excision is attended with much greater technical difficulties, since it is 
desirable to resect muscle tissue w'ell beyond the limits of the tumor and 
since important contiguous large vessels or nerves are apt to be injured In at 
least 40 cases including the authors’ first case, the problem of control of 
hemonhage was a majoi issue of the operation, and 111 several cases large 
hematomas developed postoperative!}'- The enijiloyment of measures to 
obtain as nearly a bloodless field as possible is advocated both to prevent 
hemorrhage and to permit visualization of all parts of the tumor This 
ma} be accomplished by the use of a tourniquet (authors’ Case 2), Esmarch 
bandage (Montant, Sorensen, Case i, Huet, Case 2), or ligation of large 
vessels of supply to the tumor either peimanenl (Ow'en, Luz Case i), or 
temporary (authors’ Case 1) Recuiience 01 no improvement occurred 
in 13 cases (5 per cent) Furthei suigeiy may thus be required secondarily 
to remove remnants missed at opeiation or to collect defoi unties following 
necessarily wide removal 

II Partial excision was pei formed in 17 cases f 5 per cent) wath impiove- 
ment resulting in 65 per cent It w'as employed 111 cases in wdiich complete 
removal was impossible without damaging large neives or blood vessels, or 
in w'hich hemoirhage became so marked that the operation had to be termin- 
ated (case of McNealy) Partial excision alone w'as associated with re- 
cuirence or lack of improvement m t 8 pei cent of the cases in wdnch it was 
employed It w'as sometimes follow'ed by othei types of tieatment as 
loentgenotheiapy (Thomas, Case i). radium therapy (Davis and Kitlow’ski 
Case 7), scleiosing solution (Pomeianz and Tunick, Case 4), and electio- 
coagulation (Cascio), usually wnth impiovement In Fmlkrogei’s case 
and Case i of Riethus amputation w'as subsequently required 

III Amputation is reserved for those cases in which previous attempts 
at excision have failed (Furlkroger, Riethus), or in w'hich the tumor is so 
extensive and deformity so marked that simple removal would not suffice 
(Nast-Kolb, Verebely, Mauro Case i, Davis and Kitlow'ski, Case 2) 

IV Pomeranz and Tunick advocate the use of sclerosing agents, stating 
that such a measure avoids open operation and may afford satisfactory relief 
Kidner states that small hemangiomas of muscle may be treated m this 
manner with success, but that in large ones it is difficult to reach all paits 
of the tumor and there is danger of producing necrosis Peyton and Leven, 
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Votooii® HE:st ANGIOMATA OF MUSCLE 

Ivur Dcr y 

in a limited expeiience, claim satisfactoiy lesults v\itli this method The 
inatenal is injected at iiiteivais of iiom one to seveial \^eeks, depending on 
the amount of leaction pioluced, piefeiablj' into, but peimissibty about, the 
vc.'sels of the angioma, applying pioximal piessure to lessen the tendency 
of the scleiosmg agent to diffuse beyond the angioma 

Other authois, such as Watson and McCarthy, commenting on a series 
of ovei I 000 hemangiomas m geneial, including ten of skeletal muscle, do 
not lecommend this foim of treatment, stating that the fast flowing blood 
<ieam sweeps the solution out of the large sinuses before sclerosis oi 

omnos’s cail be effected, and that even when compression is maintained 
dining and immediately aftei injection the lesuIts aie not satisfactoiy 

The ceiy few lepoits in the hteiatuie aie not sufficient to w^airant definite 
conclusions as to the value of the method It seems that at best, howevei, 
this type of tieatment is a palliative one. relieving symptoms or i educing 
the size of the tumor wnthout effecting a definite cure Its ultimate value 
may be in its judicious combination wntli other methods of treatment such 
as partial excision or roentgenotherap) m those very widespiead cases in 
which only amputation wmuld seem to suffice 

V According to Watson and McCaithy, high voltage loentgen lay may 
be used in the treatment of inopeiable extensive muscle angiomas These 
authois have obseived that the ladiosensitivity varies in inverse proportion 
wuth the age of the patient, lesponding best in infants under thiee months 
and less after six months of age Clinical experience indicates, liow^ever, 
that these angiomas do not respond as w^ell to ii radiation as those of the skin 
and brain Deep roentgenotherapy alone was used in the tieatment of 
venous hemangiomas of muscle, follow^ed by relief of pain and decrease in 
the size of the intercommunicating vessels, m Cases i and 4 of Fulton and 
Sosman The decrease in the size of the vessels w^as demonstrated by the 
comparison of venograms, thus lendeiing it difficult to be certain that the 
decrease w^as due to the roentgenotherapy alone, since the radiopaque solution 
used to outline the angioma m itself acts as a mild sclerosing agent, and, 
indeed, was used by Pomeranz and Tumck as a foini of treatment 

In addition to its possible value in very extensive cases in which complete 
removal is impossible, loentgen ray radiation may also be indicated post- 
opeiatively in those cases in wdnch the histologic picture of the tumor is 
inoie cellular than usual (authors’ Case i), or in wdnch there is a suspicion 
of malignant degeneration (case of Teller, Solis-Cohen, and Levine) In 
such cases local recurrence or even metastasis may possibly be prevented 
or delayed 

VI Miscellaneous forms of treatment accounted for 13 pei cent of the 
cases Some of the combinations listed in Table VIII have already been 
discussed Radium therapy was employed once pnoi to excision (Thomas, 
Case 2), and once following partial excision (Davis and Kitlow^ski, Case 7), 
with an unsatisfactory outcome m both instances Cauterization with galvanic 
cm rent, foilow^ed by cure after several months of treatment, w'as reported 
by Wharton Achilles tenotomy, aimed only at correction of the orthopedic 
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is pen ( ed in two cases, followed by improvement In 30 cases 
^,ent) the f e itment was not stated or else no definitive treatment was 
la, ’1 SIX of these only a biopsy was perfoimed, and in two the tumoi 
I , exposed Without being excised In one case amputation was 

^ 1, an J' there is no report of the outcome 

consideration of the various forms of treatment, it is evident that 
surgical excision offers the only hope of permanent cure In late 
widespread cases such a procedure is oftpn unfeasible, and a 
us combination of partial excision followed by deep roentgenotberap) 
or use of sclerosing agents may be employed 

PROGNOSIS 

Complete recoveiy is the lule, and 111 spite of the frequent sacrifice of 
laige amounts of muscle tissue the functional result is usually A^ery satis- 
factoiy In both of the authors’ cases there was extensive lemoval of 
muscle, and yet in Case i normal function was preserved and in Case 2 
lestored Theie was no surgical moitaht)'^ foi the entire series 

Recuiience locally of the tumor or lack of impiovement was reported 
111 6 per cent of the series, and postoperative deformity in 4 per cent 
There Avas limitation of motion 111 three cases, a bmp m one, persistence of 
bmp in one, loss of function of a muscle in one, atrophy of muscle in one. 
persistence or occuiience of contracture in four, pes equinus deformity in 
one, and other deformities in two 

Although 111 several cases an inci eased cellularity of the tumoi, histo- 
logically, Avas suggestive of malignancy, there aie no lecorded cases primary 
in muscle in Avhich metastasis has occui red * 

The only death occurred m Doederlein’s case of a premature infant one-half 
hour after delivery * 

SUMMARY AND CONCLUSIONS 

An analytic review is made of 335 cases of primal y hemangiomatous 
tumors of skeletal muscle Included are tivo cases of our OA\n, one most 
unusual and the other oidmary for comparison 

The disease occui s about equally in both sexes and most frequently 
(85 per cent) during the fiist three decades of life 

The prevailing view is that hemangiomas are congenital tumoi s, originating 
fiom abnormal embryonic sequestrations of vascular tissue Trauma and 
systemic infection acting as secondary factors may in some instances modify 
subsequent growth and clinical manifestations 

The lesion arises in the vascular plexus of the muscle or in the perimysium 
between tbe muscle fibers, and grossly often resembles a muscle containing 
A’^aricose veins Diffuse, paitially circumscribed, and circumscribed types are 
recognized The diffuse type is by far the most frequent Microscopically, 
the tumor consists of A’^ascular elements in a connective tissue stioma. and is 

* Since this article was written Stout has reported a case of hemangio-endothelioma 
of the erector spinae muscles followed by evidences of lung metastases and symptoms 
of paraplegia four months after operation, and death after seven months No autopsy 
findings were mentioned 
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classified as cavernous, capillaiy, venous, or arteiial Ak, lUgh pur 
seldom exist, the cavernous variety is the most common i Giowth ^ 
multicentiic proliferation of endothelial cells foimmg vasculai chan’ 
practically no tendency to anastomose with the normal vessels an tl'- i 
tissue Theie aie no proAcn cases of metastasis from a piimary 
hemangioma, although malignant degeneration has been repoited as p' 
m a few instances 

The diagnosis vai correctly made in only 19 pei cent of the c. 
difficulty being due mainly to the compaiative raiity of the lesion aoi i, 
depdi of the tumoi The history usually reveals a clinical onset early in 
life often following trauma to the pait, and pain of vaiymg degiee On 
pUyswal exammation, a mass, usually -uft aud often tender, sometmres 
changing m size and consistency with change of posture, is noted rvithm 
the muscle The thigh is most commonly involved, especially the quadiiceps 
femoris muscle Deformity and functional impaiiment are present in about 
one fourth of the cases The diagnosis may be confiimed by aspiration of 
blood fiom the tumor and by the presence of phleboliths on 1 oentgenologic 
examination Angiogiaphy may also be employed as an adjunct in diagnosis 
or to evaluate the results of treatment 

In the differential diagnosis one must consider benign and malignant 
tumors, inflammatory lesions, and in some instances aneuiysms 

The piocedure of choice in treatment is eaily complete suigical excision 
well beyond the confines of the tumor, with good hemostasis, and with pieser- 
vation or restoration of normal function of the part This was the treatment 
employed m 79 per cent of the cases, with improvement or cure in 90 per 
cent In cases in which malignant degeneration is suspected, postoperative 
deep roentgenotherapy is advocated 

There was no surgical mortality for the entiie series Local recurrence 
or lack of improvement was repoited m 6 pei cent of the cases and post- 
operative deformity in 4 per cent 

Early diagnosis and wide surgical excision should aid in reducing post- 
operative lecuirence, functional inipaiiment, defoimity, and the 1 emote 
possibility of malignant degeneiatioii 
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ACUTE EETKOPERITONEkL ABSCESS AND PHLEO ON* 


\ STUDY OP SIXTY'-PIVE CASES 

Harold Neuhof, MD , and Ernest E Arnheim, MD 

Ni-w York, N Y 

FROMIHLSU iiLR\ lets, AND TI L DrPARTMEM OI lACORATORILS ^ Ot NT SINAI 1 OSPjTAI 

NtW TORK, N Y 

A. uiE RCiROPFRiioNEAL INI ECl IONS cleiived froiii a vaiiety of sources 
have long been known to be grave lesions which at times present great 
difficulties both in diagnosis and in treatment The eailiest consideration 
of the subject was that of Abiille/ m 1854, who reported eight cases of 
suppuiation m the reti opei itoneal tissues Since that early contribution, 
the literature is composed essentially of repoits dealing with individual cases 
Oui purpose is to piesent a comprehensive consideration of infections of 
the retropei Itoneal tissues with special leference to clinical classification, 
pathogenesis, clinical manifestations, diagnosis, and operative treatment 
This paper is based on a study of 65 cases encountered on the Smgical 
Services of the Mount Sinai Hospital, New York, in the 18-year period 
from 1925 to 1942 We shall piesent 15 cases in summaryt as the best means 
of illustiating the many problems involved 

CLASSIFICATION 

An analysis of the 65 cases of acute 1 eti operitoneal infections led to a 
simple classification on the basis of combined anatomic, pathologic, and 
clinical considerations There was overlapping in some instances, but, in the 
mam, the cases could be grouped The classification is of clinical usefulness, 
and of special value in the decision as to the type of operative approach 111 the 
individual case Infections limited to the extrapei itoneal subphremc space 
and to the exti apei itoneal tissues of the pelvis are omitted fiom consideration 
the foimei aie moie diiectly 1 elated to the pioblem of subphremc abscess, 
and the latter aie 1 elated to the lectum, bladdei, piostate, and female pelvic 
oigans The classification of acute letiopei itoneal infections is as follows 

A Localized Form Abscess 

1 Lumbar 

2 Iliac 

3 Subphremc only (omitted from consideration) 

4 Pelvic only (omitted from consideration) 

B Diffuse Form Phlegmon 

* Submitted for publication December 7, 1943 

t The details of these cases will be published elsewhere at a later date 
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l^UMBAR RETROPERITONEAL ABSCESS 

Anatomy — The lumbai portion of the retropentoneuni (retroperitoneal 
space) extends fioni the twelfth dorsal vertebra and twelfth rib to the 
pioniontory of the sacutni and the iliac crest The floor of the space is 
foinied by the quadratus lumborum and psoas muscles 

The fascia covering the quadratus lumborum muscle is the anterior layer 
of the lumbodorsal fascia This layer is not as strong as the middle and 
post rioi layeis The fascia covering the p. jas muscle has the following 
attaenments above, mesially, the body of the second lumbar vertebra , laterally, 
the first lumbar tiansverse process, thus forming a funnel-shaped opening 
communicating with the postenor mediastinum , mesial, the bodies of the 
lumbal vertebiae, lateral, the anterior layer of the lumbodorsal fascia, below, 
the iliac fascia It is these fascial layers which tend to confine retroperitoneal 
abscesses to that space and thus render difficult their early recognition and 
surgical management 

The kidney lies on the fascia covering the quadratus lumborum and psoas 
muscles The extraperitoneal areolai tissue is somewhat condensed to enclose 
the kidney, adrenal gland, and renal fat m a loose envelope called the renal 
fascia At the outer border of the kidney the renal fascia divides into a 
prerenal and a retrorenal layer to envelop the kidney The posterior layer, 
also called the fascia of Gerota, fuses with the fascia on the psoas and quadratus 
lumborum muscles The anterior layer is much thinner and passing medially 
IS lost in fat in front of the aorta The two layers of the renal fascia fuse 
at the upper pole of each kidney, but separate again to enclose the coi- 
responding adrenal gland Above this they again unite and become con- 
tinuous with the aponeurotic covering of the diaphragm The layeis fail 
to unite below and are lost m the fat near the iliac crest The fat inside the 
lenal fascia sepaiates the renal fascia from the propei capsule of the kidney 
and is called, the perinephric fat, the fat outside the retrorenal fascia is 
called the paranephric fat Under exceptional circumstances suppuration 
derived from the kidney can extend into the retroperitoneal space instead 
of producing the customary perinephric abscess 

The fascial layers ovei the quadratus lumborum and psoas muscles are 
coveied by areolar and fatty tissue which foims a bed for the kidney, ascend- 
ing colon, and duodenum on the light, and the kidney and descending colon 
on the left Numerous lymphatic vessels traverse the reti opei itoneal areolai 
tissue with the well known grouping of lymph nodes about the great vessels 
Pathogenesis — There were 25 cases of localized lumbar retroperitoneal 
infections The sources of infection were as follows Unknown (nine cases), 
distant focus (five cases), kidney (five cases), appendix (three cases), colon 
(two cases), and spine (one case) Although the source of infection was not 
determined in approximately one-third of the cases, the pathway of infection 
m such cases is probably via lymphatics in view of the rich lymphatic network 
traversing this region On the other hand, it is not conect to describe 
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such cases as suppuiative tymphadenitis unless suppurative lymph nodes aie 
present Thus, the lumbar reti operitoneal space was infected by diiect 
extension from suppuration in an adjacent organ (kidney, appendix, colon, 
spine), by lymphatics, and by metastasis from distant foci of infection 

Trauma preceded the onset of symptoms m two cases of unknown etiology, 
and appeared to play a definite role m causation The types of kidney lesions 
weie multiple abscesses (two cases), calculous pyelonephi itis (two cases), and 
carbuncle (one case) The orimaiy suppurative foci in the metastatic cases 
vere furuncles of the skin (two cases), acute pharyngitis (one case),^ chionic 
osteomyelitis of the femui (one case), and uppei lespiiatoiy infection (one 
case) 

Pathology — In five of the cases of unknown etiology the abscesses lay 
under the lumbar aponeuiosis of the tiansversalis muscle The abscesses weie 
immediately reti operitoneal, pushing the peiitoneum forward, in three cases 
In the remaining cases, the abscess was located within the psoas muscle 

In the cases of reti operitoneal suppuiation derived from the kidney, the 
infection had spread bejmnd the confines of the perinephric fat and leiial 
fascia into the retroperitoneal tissues Infections within the renal fascia 
are perinephric and not retroperitoneal From a consideration of the anatomy, 
it would seem that spread of infection beyond the renal fascia should occur 
most readily through the thinner prerenal layer, and infenorly where the 
margins of the fascia do not unite In our cases the spread of infection 
was anteriorly in two, infenorly in one, posteiiorly m one, and superioily 
ill one In the latter case the upward spiead continued above the diaphragm 
and involved the lung 

The metastatic abscesses varied in position Thiee under the lumbar 
aponeurosis, one anterior to the kidney, and one m the psoas muscle Two 
of the appendiceal abscesses presented under the lumbar aponeurosis, and 
the other pushed the peritoneum and ascending colon anteriorly, a retro- 
peritoneal gangrenous appendix was found m the abscess in the latter case 
In one of the cases of colonic origin the abscess was anterior to the kidney , 
a fishbone was found in the abscess In the other case the abscess was 
secondary to a carcinoma of the colon and lay under the lumbai aponeurosis 
The abscess derived from the spine was secondary to an osteomyelitis of the 
lumbai vertebrae and was similarly situated 

Bacteriology — In the cases of unknown etiology the organisms cultuied 
from the abscesses were Staphylococcus aureus in four, Sti eptococcus hemo- 
lyticus m one. Staphylococcus albus in one, and a mixture of B colt and 
St) eptococcus vDidans in one The organisms in the cases of renal origin 
were Staphylococcus aweus in two, B colt m one, a mixture of B colt and 
enterococcus in one, a combination of anaerobic staphjdococcus and diph- 
theroids in one The cultures of the metastatic abscesses secondary to 
furuncles of the skin and osteomyelitis of the femur were Staphylococcus 
aw eus , in the cases secondary to acute pharyngitis and upper respiratory 
infection the organism was Sti eptococcus hemolyttcus Bactllus colt and a 
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mixtui e of j 5 coh and enlei Ococcus \ ei e the organisms found in the appendiceal 
hscesse? The orgain'jin cultured from the abscesses of colonic origin was 
coll In the case of spinal origin th> organism was Staphylococcus aineus 
Thus, .-the organisms vaiied with the-»?ource of infection, the Staphylococcus 
auieus .,nd B coh organisms predominating It is perhaps significant that 
cultures from the abscesses of unknown origin grew chiefly staphylococci or 
streptococci, suggesting that they loo may be metastatic 

Chmcal Manif citations — The ages of the patients ranged from ten 
months ico 75 years , two cases occurred in children The histoi y of pain 
and Wei was common to all patients The pain a.^s in the lumbar region 
m most cases, but in some instances it was elsewhere, such other locations 
being the hip, thigh, abdomen and chest Other symptoms occasional!-'’- noted 
wei e chills, vomiting and loss of weight Cough and foul sputum y „re noted 
1 . the patient with pulmonaiy suppuration The duration of symptoms before 
admission to the hospital vaiied from four days to nine weeks, the average 
p' nod being three to four weeks In two cases there were preceding traumas , 
m one case immediately befoie the onset of symptoms, and in the other 
separated by a long free interval 

On examination, there w’as tenderness in and spasm of the lumbar muscles 
on the affected side in 23 cases This Avas associated w'lth a tender mass in 
16 cases, palpable in the lumbar region in nine patients and in the abdomen 
in seven cases In tw^o patients there were tender abdominal masses not 
associated with lumbar tenderness There w’as marked abdominal distention 
in two cases of renal origin The abdominal masses w’ere usually large and 
located in the hypochondnum Psoas (hip) spasm w’as noted m five patients 
Fever w’as a constant finding during the period of obsen^ation, usually 
between 102° and 103° F , and associated Avith an increase in pulse rate A 
constant laboratory finding w’as leukocytosis, averaging 21,600 white blood 
cells There W’as usually an associated polymorphonucleosis, averaging 80 
per cent One or more negative blood cultures w'ere repoited during the 
period of observation in ten patients in wdiom they w’eie taken In one case, 
in wdnch the infection w’as secondary to multiple abscesses of the kidney, the 
blood culture w’as positive for Staphylococcus auieus 

Diagnosis — Although the combination of lumbar pain, tenderness in 
and spasm of the lumbai muscles, a mass (lumbar or abdominal), fever, and 
leukoc)’tosis IS diagnostic of lumbar reti opentoneal abscess, all these criteria 
may not be present in the earlier phases The absence of a mass may lead 
to protracted observation, and we stress the value of an examination under 
anesthesia in cases in wdiich muscle spasticity exists and apparently interfeies 
W’lth the palpation of a mass 

The nature of the lesion w’as often not suspected on admission to the 
hospital This is borne out by the fact that the periods of preoperative obser- 
vation varied from one day to one month, the aA’erage period being ten days 
Occasionally a suppurative lesion w’as not considered, the diagnosis of neo- 
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plasm of the kidney being made m one patid it, and intra-abdommal malignanc 
111 anotliei The presence of a large mass in the h] pochondi iiim 'vas nii 
leading m both cases 

In the cases of renal origin eystos^opic and pyelographic findings wei 
negative when the soiiice of infection was a cortical abscess oi eabimcle 
Occasionally, as in two of our cases, roentgenograms of the spine may show 
a scoliosis of the lumbar spine with convexity away fiom the diseased side 
and an obscured psoas margin, a finding noted by Beei“ m the i oeiitgenologic 
examination of peiinephiic abscess A common error is to suspec. a peii- 
nephric abscess vhen tl e abscess has no such lelationship to the kidne^'- 

Tieahuent and Results — Operation was pei formed m all cases, m 21 
cases t’ abscesses vere diained through lumbar incisions, and 111 foui cases 
through uie transpei itoneal route Extraperitoneal drainage is, of couise, 
advised, and 111 the cases in which the peritoneal cavity was travel sed tl e 
diagnosis of a retroperitoneal abscess had not been made befoie operation 
One of the two deaths in this group was due to peritonitis following tiaii>s- 
peritoneal drainage It is for this reason that emphasis should be placed upon 
a final examination under anesthesia just before operation for an abscess 
or an inflammatoiy mass whose lelationship to the retroperitoneal space is 
doubtful If the peritoneal cavity is traversed accidentally, it w'ould be 
advisable to close the peritoneum and then proceed wnth lumbar drainage 
However, with a careful opeiative technic and the addition of sulfonamides, 
peritonitis may be avoided In doubtful cases the lumbar incision is preferable 
and can be used with advantage for diainage of intiaperitoneal abscesses m 
contiguity wnth the posterior parietal peritoneum 

The operative incision to be employed for a lumbar 1 etropei itoneal abscess 
is one wdiich can be termed the anterior half, 01 more, of the customai y incision 
for exposure of the kidney Special care should be taken to avoid injuiy 
to the tw'elfth thoracic neive The situation of the incision must be placed 
in relationship to the mass No difficulty m eiiteimg the abscess is encountered 
where the abscess lies just under the lumbar aponeuiosis, but wffieie the 
abscess is situated moie inesially in proximitj^ to the posterior peritoneum 
the incision must be deepened to the peritoneum The latter, under clear 
visualization, is stripped aw^ay and leti acted toward the midline as the 
exposure is deepened m older to appioach the mass 

Adequate drainage, paiticulaily in multiloculai abscesses, is necessaiy 
By this we mean unroofing the abscess evacuating its contents, inserting 
retractors, and fully visualizing all its recesses This is followed by drainage 
by gauze placed as a packing, or packings, to the limits of the infection The 
tj'pe of operation w'hich terminates wnth the introduction of a drainage 
tube as soon as pus is encountered is apt to be follow^ed by untow'ard com- 
plications and sequelae Tube drainage should be resented for those 
exceptional instances 111 which adequate unroofing of the abscess would 
damage important structures In this gioup drainage of the abscesses 
resulted in faiily pioinpt subsidence of the clinical manifestations On 
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an average, the patients were discharged from the hospital one month a ler 
operation 

Five patients were readmitted to the hospital for the treatment of condi- 
ti related to the i etroperitoneal abscesses Further operative procedures 
we ■'pudicectomy (two cases), nephrectomy (one case), and repair of 
mci . nia (one case) In one patient there' wa*? recurrence of abdommal 
1 c . fever and persistence of the mass , fm ther operation was not neccosaiy 
■'i this group of 25 cases there were two deaths, a mortahtj' of 8 per 
c One death occurred in a ten-month-old child ^Mth a small abscess 
een the kidney and the descending colon Death was attributable to 
1 entonitis secondary to transperitoneal drainage The second fatality 
\\^as in a 50-yeai-old woman with a large retroperitoneal abscess secondaiy 
o abscesses of the kidney , the patient died 36 hours after operation 

Twelve patients were follow'ed for more than one year after operation, 
ad were well 


COMMENTS ON FIVE lEEUSTRATIVE CASES 
REPRESENTATIVE OF GROUP A-1* 

GROUP A-1 — LUMBAR RETROPERITONEAL ABSCESS 

Case 1 — Tiauma Slow evolution of Imnbm abscess Dianiage Re- 
cove) y 

Comment The slow evolution of a lumbar retroperitoneal abscess over 
a period of six weeks following a fall on the hip is notew^orthy The patient 
w^as in the hospital under observation for 18 days before operation 

Case 2 — Fia unctilosis Psoas abscess D)ainage Recoveiy 

Comment The clinical manifestations were those of a perinephric abscess 
following furunculosis, but at operation there was no evidence of infection 
in or around the kidney The abscess lay wuthin the substance of the psoas 
muscle 

Cases — Caihuncle of kidney Retrope) it oneal abscess Diainage Re- 
cove) y 

Comment The signs of peritoneal iriitation w'eie related to the close 
approximation of the abscess to the peritoneum A review^ w^as made of 100 
cases of pennephiic abscess, and this was the only one in which the abscess was 
between the kidney and the posterior peritoneum 

Case 4 — Ret) ope)ito)ieal appoidiceal abscess Tianspeiitoneal d)ai)iagc 
Recove) y 

Comment Operation was transperitoneal in this case because the diagnosis 
was appendiceal abscess Although a large, foul, retroperitoneal abscess w^as 
drained through this 'approach, there was no infection of the peritoneum after 
operation Drainage of a retroperitoneal abscess through the peritoneum is 
not advised (death in another case was due to peritonitis after such an 

* The details of these cases will be published elsewhere at a later date 
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appi^ach) I'ut ^^!th a caieful opeiativc technic and the addition of sul- 
fonaniides infection of the peiito'‘'euni is not anticipated 

Case 5 — Potcujn body (fishbone) abscess Ptcopoofive Diagnos}<; ' - 


pin's, h oi hidiv y ' u \ 

CoMAinvi The picopciatne diagnosis was neoplasm of thejj.j , the 
onset of fe\C! and tcndcioess being associated with supposed p IT' '■'A/f th^ 
tnmoi The colon was not Msiiah/ed at opciation but the fibhbop>I..:4;o', 
nigiaed thiough a small perforation in the bowel d 

j J 

ILUC RLTROPKRITOM VL ABSCESS •''Ijci 


The fiisl desciiption of iliac rctropei itoneal abscess w'as that of Pegiai^’“ 
in 1903. who reported operations in two children foi acute iliac adenitis Sin 
that contribution, 145 cases of iliac abscess ha\e been repoited m the literat. 
(Largos Garcia" H\man.’ Fiank,’ Iiwin.'* McCorkde and Stevenson.^ a 
Ladd and Gross^’) These icpoi ts (w ith the exception of the case of McCoi . . 
and Ste\enson which was an appendiceal abscess) weie of cases of acute ihau 
adenitis As ^\lll be brought out latei, our ciiteria for classification of cases 
in this group aie more sliict and aie confined to cases m wdiich infections 
diaining into such limph nodes wcie demonstrable and acutely inflamed 
lymph nodes weic piescnl In man} lepoits the diagnosis is assumed and is 
not pro\ed in operatne findings, whcieas in our cases abscesses were drained 
Not all cases of acute iliac lymphadenitis go on to suppuration and abscess 
foimation and abscesses alone aie considered by us m this classification 
A review of the hteiatuie reveals that the majority of cases of acute 
iliac hiiiphadenitis occurs 111 childhood Theie has been a vaiiable percentage 
of recoveries without operation In the gioup of Ladd and Gross there were 
35 cases 111 childhood, 17 of which subsided undei conservative therapy The 
average operatne mortahl} of all cases 111 the liteiature w'as 5 per cent 
Anatomy — In the iliac fossa the psoas and iliacus muscles are sepaiated 
from the retropei itoneal tissues by the thick iliac fascia Latei ally, this 
fascia is fixed to the iliac ciest, mesially, it is attached to the brim of the 
true pelvis at the ileopectineal line The iliac and tiansversahs fasciae become 
continuous with each other at the part of the ingiiiiial ligament wdiich is 
lateral to the external iliac vessels, and aie firmly attached to the ligament 
In the legion of the external iliac vessels they pass dowmw'aids beneath the 
inguinal ligament, the tiansveisalis fascia in front of, and the iliac fascia 
behind, the vessels Thus, the pathw^ay of infection from the iliac fossa 
to the upper thigh becomes evident In the thigh the fasciae form a sheath 
for the femoral artery and vein 

In the retroperitoneal tissues of the iliac fossa aie the ureter, the spermatic 
or ovarian vessels, and the genitofemoral neive The external iliac artery 
is separated from the psoas muscle behind and laterally by the iliac fascia 
The external iliac lymph nodes form thiee chains around the external iliac 
vessels The external iliac nodes receive lymphatics fiom the inguinal nodes, 
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the glans peni^jg patients were abdominal walh the vagina, 

the uterine i ^ladder, the membranoys portion of 

the urethra, aNj-g ^ygi-g readmitted to the genitofemoral nei^ve passes 

obliquely througn ^ -'•-^npritoneal absce*;*^"'^’*''^ surface of the muscle 

Pathogenesis — There were 23 c^ses of localized iliac retroperitoneal in- 
fections The sources of infection were as follows Unknown (eight cases), 
acute iliac lymphadenitis (five cases), appendix (three cases), metastatic 
(two cases), sigmoid colon (two cases), uterus (two cases), and ureter (one 
case) The cases of acute iliac lymphadenitis were those in wdiich infections 
draining into such lymph nodes weie present and acutely inflamed lympl) 
nodes were demonstrable Considering the extensive lymphatic drainage into 
the external iliac lymph nodes, the likelihood of a small primar}'^ focus of 
infection being overlooked, and the difficulty of identifying lymph nodes m 
an abscess because of necrosis, it w'ould piobably be correct to include some 
of the cases of unknowm etiologv in the group of iliac adenitis Thus the 
iliac 1 etroperitoneal space was infected b} dnect extension from suppuration 
m an adjacent organ (appendix, sigmoid colon uterus, ureter), by Ijmphatics, 
and by metastasis from distant foci of infection 

Trauma preceded the onset of symptoms and appealed to play a definite 
role m causation in foui cases of unknown etiology, and m one case of acute 
iliac lymphadenitis In two of these cases infected hematomas w'ere present 
Infections of the foot and thigh w'ere the primaiy sources of infection in 
four cases The metastatic infections originated in mastoid suppuration 
The sigmoid lesions w'eie 111 one case diverticulitis and m the othei a per- 
foration of unknown etiology The appendiceal lesions were retroperitoneal 
appendiceal abscesses The cases of uteiine oiigin occuned postpartum, and 
after A^aginal operation foi uterine prolapse Multiple operations foi ureteial 
calculi, years before, preceded the infection of ureteral origin 

Pathology — In the cases of unknown etiolog}' the abscesses w^ere w^ell 
localized, five weie located within, 01 in close contact wuth, the psoas muscle 
In the four cases of acute iliac lymphadenitis secondary to infections of the 
low^er extiemity, the lower limit of infection was at the inguinal ligament, 
acutely inflamed lymph nodes weie found wuthm, 01 in close pioximity to, 
the abscesses 

The appendiceal abscesses weie wUl localized in the letiopeiitoneal iliac 
region but in no case w'as the appendix visualized at operation The abscess 
secondary to perforation of the sigmoid was of unusual interest because of 
the extraordinary extent of the infection dowmw'ard, behind the femoral 
vessels into the thigh, backward, into the pelvis, outw'ard, through the 
sacrosciatic foramen into the gluteal region The infection following operation 
for prolapse of the uterus w'as unusual m that it w^as bilateral, involving the 
iliac retroperitoneal spaces on both sides 

Bacteniology — In the cases of unknown etiology the organisms cultuied 
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liom the al)^(e^^cs wcic St} i ptocoiius //enechnic and the ^Sjnphylococcu^ 
au)cu^ in two, and Shcptocoicici ruin is not anticipated nisms in the 
cases of ■cute iliac h inphadenn^)o;;r) ab^cc^s Pi copaativc thiee, 

and Stapliyloioccus aioiits in t' .tastatic abscesses 

weie St}Cplocorc}is luvnolyfititK in one. and pneumococcus (Type- 19) m one, 
Bacillus coll was the oiganisin in tlie cases of appendiceal abscess and divertic- 
ulitis of the sigmoid The ctiltuic of the peifoiation of (lie sigmoid w'as a 
mixtuie of B (oh, enteiococcus. and Sit cpt<Hoccu^ vDidaiis Enterococcus 
was the otganisin found m the .ibsccss following opeiation foi uterine pio- 
bipsc A mixtuie of enteiococcus and B loli was the cultuie of the abscess 
of mcteial origin Thus, as in the linnbai letiopentoneal abscesses, the 
organisms \aned with the souice of infection, the Si} cptococcws hc}no]yi}C}i's 
and B roll organisms predominating 

Cbntcal Ma)i}lr'!iai!0}}<; — The ages oi the patients langed fiom seven 
months to 62 }eais Two gioups occuned onl}" m childien — the cases of 
unknown etiologi and the metastatic abbesses Fotn of the fiAe cases of 
acute iliac hmphadeintis weie in childien Thus, the iliac type of retiopen- 
toneal suppuration is common in childhood 

All patients complained of pain located in the abdomen (13 cases), and 
m the lowei c\licniit\ (ten cases) \bdominaI pain was noted either m 
the lower abdomen (iliac legion), 01 in the inguinal legion The pain in the 
lower e\trcmit\ wai> lefened to the hip. thigh, or knee This was pai liciilarly 
true of abscesses iinolving the psoas muscle, the referied pain being due to 
direct nntation of blanches of the lumbai plexus 

Fe\er was noted 111 the histones of 15 cases, and chills in three cases 
The duration of simptoms befoie admission to the hospital vaiied fiom two 
days to fi^e months, the aierage peiiod being three to four weeks In five 
cases there weie pieceding traumas, within 48 hours of the onset of symptoms 
in three cases 

The most common featuie of physical examination was tenderness eithei 
in the ihac 01 inguinal legions A mass w-as found in these legions in 
15 cases and in three othei cases an indefinite mass w'as noted In seven 
instances theie weie positive findings on lectal examination, eithei a tender 
fullness 01 a mass In one case the only lead w'as a tendei mass felt on 
rectal examination The finding of psoas (Inp) spasm w'as an important 
sign and w’as piesent in ii cases It should lie noted that the signs referred 
to above w'eie found at some time m the period of obseivation, but w^eie 
not ahvays present on admission to the hospital 

Fever w'as a constant finding during tlie peiiod of obseivation, usually 
betw^een 102° and 103° F , -with an associated increase in pulse rate Leuko- 
C3'tosis and polymorphonucleosis weie noted m 18 of tlie 19 cases in wdnch 
blood counts w'ere recorded, averaging 19.000 and 82 per cent, respectively 
One or more negative blood cultuies w^eie lepoi ted during the period of 
observation in five cases m w'hich they w^ere taken In one of the metastatic 
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abscesses secondaiy to mastoid suppuration the blood cultuie was positive 
for Sf) eptococciis hoivolyhcus 

Dmgnosis — In T.ew of the frequency of iliac retroperitoneal abscesses 
and diseases of the hip joint (acute infectious aithritis and tuberculosis) in 
childhood, the differentiation between these um elated lesions becomes at 
times a problem only insofar as pain m the lower extremity and hip spasm 
are common to both As far as the latter is concerned, motion of the hip 
in iliac abscess is limited to extension, wheieas m disease of the hip joint the 
hip IS partially restiicted m all directions 

A simmiative lesion was usually suspected because of fever and local 
tendeii jut the slow evolution of a mass often delayed diagnosis Opera- 
tion w,< imetimes withheld until a mass became evident As a result the 
preopt ,ve period of obseivation ranged from one day to one month Some 
of the xesions were found to be m an advanced state of suppuration at the 
I ue they came to operation Therefoie, as has been suggested for lumbai 
’ ) tropei itoneal abscess m cases in which a mass cannot be felt, examination 
.ider anesthesia may reveal a mass which could not be felt through the 
^pastic lower abdominal wall Thiee of the cases of unknown etiology were 
erroneously diagnosed as acute appendicitis In two cases, in which the 
abscesses were m close proximity to the psoas muscle, roentgenograms of 
the spine revealed a scoliosis in the lumbar legion with convexity away from 
the diseased side 

Tieatment and Results — Opeiation was performed m all cases, in 19 
cases the approach was extraperitoneal, and in four cases transperitoneal 
The infections, usually appendiceal abscesses, were considered to be mtia- 
peritoneal before operation in the cases in which the peritoneum was tia- 
versed This not only reveals the margin of eiror in diagnosis, but also 
serves to emphasize the necessity foi being prepared for the surprise of 
encountering an extraperitoneal abscess when an inti apentoneal one is 
anticipated Death fiom peritonitis will be avoided by a careful operative 
technic to avoid peritoneal contamination should the abscess be encountered 
inadvertently, 01, when the lesion is found to be extraperitoneal before pus 
is encountered, by a new incision for its extraperitoneal approach This 
statement is supported by the fact that there was neithei peritoneal infection 
nor death in the cases in which the pei itoneum was ti avei sed 

An inguinal incision was employed in most of the cases of iliac retro- 
peiitorieal abscess This has the advantage of libeial extension laterally and 
upwards in order to expose more completely a deeply placed abscess or to 
explore for a suspected one The incision is placed directly above and parallel 
to the inguinal (Poupart’s) ligament, and tiaverses the external oblique 
aponeurosis, tbe internal oblique muscle, and the transversalis fascia Thereby, 
the lateral poition of the inguinal canal is laid open The peritoneum is 
stripped, as in the appioach to the pelvic uietei, upward and medially away 
from the iliac fascia 
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The need of full opciatne Msualizalion and adequate dunnage, discussed 
in the management of lumbai i eli opei itoneal abscess, mu'^t be emphasized 
Inadequate diamage is pi one to be followed by complications and sequelae, 
as illustialed m Case 6 (to follow’) The abscesses lying wnthin, or in close 
contact with, the psoas muscle, because of then depth and proximity to the 
external iliac aiten, ma\ piesent difiiculties m exposuie Drainage of such 
an abscess necessitated m one case (Case 6) seveiance of the psoas muscle 
One of the two deaths in tins gioup was atlnbuted to inadequate diamage, 
as eiidenccd by continued fevei, hip spasm, unhealthy appeal ance of the 
wounds, and leukocitosis 

The a\eiage period of postoperaln e hospitalization was four w-ceks 
Although the period of pieoperatne obsenation was long m the casi^s of 
iliac 1} mphadenitis, healing aftei operation was most lapid in these cases/*- 
In this group of 23 cases there were two deaths, a moitality of 8^ pei 
cent One death. 111 a child, has been lefened to The second fatality was 
^ 57-} ear-old man with an iliac abscess secondaiy to perfoiatioii of an 
inflamed dneiticulum of the sigmoid Although the abscess cavity w’as 
clean, at postmoitcm examination theie weic a numbei of small abscesses 
111 an mflaininatoi \ mass m\ oK mg the sigmoid, omentum, and a loop of ileum 
Ten patients weie followed foi moie than one yeai aftei opeiation, and 
were well 


COMMENTS ON FIVE ILLUSTRVTIVE CASES 
REPRESENTATIVE OF GROUP A-S-*" 

GROUP A-2 — ILI S.C RETROPERITONE VL ABSCESS 

Case 6 — T)auiuo Rccuficnt acute and cinontc diac letjopcntoncal 
abscesses icquuing multiple diamage Recovciy 

Comment An iliac 1 eti opei itoneal abscess, preceded by a fall on the 
back, was drained and healed three months after operation The abscess 
recurred following lepeated trauma one year and eight months later In- 
adequate drainage necessitated a fouith operation in wdiicli infection w’as 
found anterior, posterior, and mesial to the psoas muscle For adequate 
drainage severance of the psoas muscle W'as lequired 

Case 7 — Foot injection Snppmative lymphadenitis Slozv evolution of 
iliac abscess Diamage Recoveiy 

Comment The sequence of events w’eie infection of the foot, lym- 
phangitis and lymphadenitis of femoial, inguinal and iliac nodes, and iliac 
retroperitoneal abscess The slow’ evolution of the abscess, over a period 
of three w’eeks, is w’orthy of note The 1 eti operitoneal mass w’as nevei 
W’ell defined 

Case 8 — Iliac appendiceal abscess Tianspei itoneal diamage Recoveiy 

Comment This case is classified as an iliac appendiceal abscess because 
of the clinical manifestations and operative findings, although the appendix 

* The details of these cases will be published elsewhere at a later date 
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was not seen at opeialion Althoudi there was no iecal dischaige froiii the 
wound, a tiansient fistula into the cecum was uemonsti ated hv injection 
hpiodol 

Case 9 — PejjoiaUon of sigmoid Extensive i eti opcntonral infection 
' ' ’ving iliac i cti opci itoncal space, pelvis, thigh and gluteal i egions, i equn mg 
‘ diaiiijgc and closine of sigmoidal peifoiafwn Recoveiy 

' MMUNT This case is of interest because of the extraordinarj- extent 
ifection secondai}'’ to peifoiation of the sigmoid, hiot onh involving the 
' ropeiitoneal space, but the pelvis, thigh and glvdeal regions Multiple 
;ns. ovei a penod of two and one-half yeais,Avere nedessai}’^ before 
IS effected The etiology of the peiforation was not determined 
se 10 — Vaginal opeiation foi piolapse of the nfeiiis and cystoi f^ctuede 
-al ilias I eti Opel itoneal abscesses Pilaicial diaiiiage Rtiiioval of 
salpinx Recoveiy 

CoMMCN 1 This case is unique, m that the iliac retroperitoneal sup- 
puration was bilateral The clinical picture at the time of drainage was that 
' of advanced peritonitis Later observation revealed that tubal suppuration 
also follo\\ed the original pelvic opeiation 

DIFFUSE RETROPERITONEAL INFECTIONS (pHLE&MON) 

The diffuse, phlegmonous, i etroperitoneal infections stand out in striking 
contrast to the pieviously described localized abscesses This difference is 
noted not only m the pathologic and clinical features, but in the operative 
results 

The leaction of the reti operitoneal tissues to infection was studied experi- 
mentally by Meyei,’’ and the results of these experiments tend to piove that 
the reti Opel itoneal tissues aie less lesistant to the invasion of organisms 
than the peiit&neum In ten dogs, no deaths occuired from intrapentoneal 
injections of cultuies of Staphylococcus auieus and B pyocyaneiis, except im- 
mediate deaths fiom toxemia, and in these, three of five had sterile peritoneal 
cavities , no abscesses developed , and there were no signs of peritonitis In 
IS dogs receiving i eti opei itoneal injections of the same organisms, one-third 
of the animals in which staphylococcus was used developed abscesses, and 
thiee-fourths of those in which pyocyaneus was used developed abscesses, all 
of whom died 

Pathogenesis — Theie were 17 cases of diffuse 1 etropei itoneal infection 
The sources of infection weie as follows Appendix (six cases), kidney (two 
cases), ileum (t\yo cases), colon (one case), pancreas (one case), uterus 
(one case), esophagus (one case), spine (one case) ischiorectal infection 
( one case) , and unknown ( one case) In contrast to retroperitoneal abscesses, 
111 which the etiology was unknown in one-tbnd of the cases, the source of 
infection could almost always be stated 

The type of lesion in the six cases of appendiceal origin was perforated 
gangienous appendicitis in five cases, and phlegmonous appendicitis in one case 
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In foul cn-es the appendix was desenhed as letrocccal, and m tw^o cases 
rctincei.il aid ictiopeutoneal 

Ab-'iesscs ol the ki !nc\ weic the lesions of renal oiigm The remaining 
])athoiogii londiUons weie as follows Advanced legional ileitis, with pc' 
foialion. (.aicnionm of the descending colon, with peifoiation, acute ne 
lizing panel eatit IS. jxistahoi ti\ c endometntis and paiametiitis , tiaumatK: 
foration of the d.stal end of the esophagus, osteoni) elitis of tlie lumba 
tebrae. and nUected \ ound of the ischiorectal region ' 

Pa hokigv — The ;sjcnti«a pathologic pu-tiue of diftuse letropr 
infections is c phlegm mous or neciotizing inflammation, without w^al 
of the letrope’itoncal tissues This is lepiesented by fibrmopuru 
ncciotip exudate and small collections of pus The most stiikmg fv 
of these dittuse infections aic the extent ot spread and the ill-defined ’ 

In all instances the lumbai retiopentoneal tissues were involved' 
infection reached the diaphragm in ii jiatients. foimmg siibdiaphi agn^ i 
abscesses in tliiee cases In thiee patienis the spiead of infection contmueo 
aboi e the diaphi agm I'his ujiw ard spread iiivoh ed the postei lor mediastmur 
(three cases), the pleura (one hilateial) (two cases), and the pericaidium 
(one case) 

The infection imolved the iliac letiopentoneal tissues in ii instances 
In three patients the infection continued downwaids, involving the thigh 
in tw’O cases, and the inguinal, scrotal and ischiorectal legions m the lemain- 
ing case The pchit letropentoneal tissues weie involved in four cases 
Bactciwlogy — Bacillus colt was the piedonimating organism In seven 
cases it w'as found alone, in combination with staphylococcus in one, entero- 
coccus in one. enteiococcus and Cl 7 cclchu in one, enterococcus and B pioteus 
in one. and B pyocyaucw^ and nonhemolyite Sti eptococcus m one A combina- 
tion of enterococcus and Fnedlandei bacillus was found m one case Sfi epto- 
coccus hemolyticus was the oiganism in one case 

Clinical Manijcstatwns — The ages of the patients vaiied fiom 20 to 62 
years, and the infection is thus a lesion of adult life The symptoms at the 
onset w'ere those of the underl}ing disease In the cases of appendiceal 
origin, the unusual features w'eie light uppei quadiant abdominal pain and 
chills 111 two cases Lumbar pain, chills, and fe\er were the symptoms m the 
cases of renal origin In the cases m which tlieie w^as extension of infection 
to the thigh and scrotum, theie was pain in these regions 

The outstanding symptoms m the patients wuth regional ileitis w^ere 
abdominal pain and fever in one, and pain m the hip radiating down the thigh 
in the other The symptoms m the othei cases w^ere as follow^s Caicinoma of 
the colon Lumbar pain and fever Pancieatitis Generalized abdominal pain 
and vomiting Parametritis Pain m the back, chills, and fever Perfoiation 
of the esophagus Epigastric pain, chilliness, fevei , dyspnea, and cough Osteo- 
myelitis of the lumbar vertebi ae Lumbai pain and fevei Ischiorectal infec- 
tion Low^ei abdominal pain, fevei, chills, and vomiting Unknown etiolog}'- 
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Abdominal pain and distention, fevei, and chills Thus in only one-fourth 
of the cases did the S} mptoms suggest a reti operitoneal infection 

The duiation of symptoms vaiied from one day to ten ueeks The 
period was less than one week in five cases of appendicitis and in the cases 
of carcinoma of the colon, pancreatitis, peifoiation of the esophagus, and 
ischioiectal infection The duration of symptoms was longest in the cases 
o|^j ileitis, in those of renal oiigin, and m the osteomyelitis of the lumbar 
vertebi ae 

The findings on physical examination were usually those of the under- 
lyin" disease Occasionally, signs weie present which suggested retro- 
pen ,jneal infection Thus, in the cases of appendicitis, lumbar tenderness 
VO j7ted in thiee patients, and a tendei lumbar mass in one patient, tender 
lumj' r masses in the cases of renal origin and caicinoma of the colon 
lumb"** tenderness in the case of paiametritis Often, however, signs of 
ret’ .peritoneal infection were absent In the cases m which there was 
extension of infection to the thigh, scrotum, and ischiorectal region there 
weie signs of suppuration in these areas Abdominal distention was a 
fiequent finding Psoas (hip) spasm was noted in four patients, in the cases 
of ileitis, in one case of renal origin, and in the instance of osteomyelitis of 
the lumbar vertebrae 

Fever was a constant finding during the period of obseivation, usually 
above 102° F , with an associated increase in pulse rate Leukocytosis and 
polymorphonucleosis were present in 12 of the 14 cases in which blood counts 
were lecorded, averaging 16,000 and 83 pei cent, lespectively One or more 
negative blood cultures were reported during the pei lod of obsen’ation in eight 
cases in which they were taken The blood cultures were positive 111 two 
cases — B coh in one case of renal origin and Sti eptococcus lieinolyhcns in the 
case of ischiorectal infection 

Diagnosis — There were two general features which could be regarded 
as suggestive of a diffuse retroperitoneal infection First, the patients rvere 
ill out of propoition to the manifestations ordinarily referable to the causative 
infective focus, and second, pronounced abdominal distention was common 
The diagnosis of a 1 etroperitoneal infection was not made m ir cases In 
the SIX cases in which the diagnosis was made the extent of infection was 
not realized Thus, in the cases of appendiceal origin, the diagnoses were 
acute appendicitis in three, appendiceal abscess in one, acute cholecystitis in 
one, and perinephric abscess in one Retroperitoneal infection was not con- 
sidered in the cases of pancreatitis, paiametritis, ischiorectal infection, in 
one case of ileitis and in the case of unknown etiology In addition to the 
cases of renal origin the diagnosis of retroperitoneal infection was made in 
the cases of perforation of the esophagus, carcinoma of the colon, osteomyelitis 
of the lumbar vertebrae, and in one case of ileitis The periods of preopeiative 
observation were short Under 24 houis in five, 24 to 48 hours in five, 
two days in one. eight days in one, 12 days in one, and 16 days in one 
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Tn'olwoii and Results — Opeialion was peifoimed in 14 cases The 
opeiatne ajipioach was iisualK foi the nuclei lying disease tianspeiitoiieal, 
in ^^^e cases of appendiceal oiigin, in one case of ileitis, and in the cases of 
pancieatitis. pcifoiation of the esophagus, and in the case of unknowm 
etioIogN cxtiapentoncal. in the cases of lenal oiigin, in one case of ileitis, 
in the caicnioina of the colon, and in the osteomyelitis of the liimbai 
leitebiae In the cases ni winch theie w,is spiead of infection to t e 
thigh, sciotinn, and ischioi octal legion, additional incisions weie made in 
those legions 

In tins group of 17 cases Iheie wcie 17 deaths, a moitahty of 10 ■ pei 
cent Ihe dniation of life aftei opeiation was as follows Undei 24! >uis 
in thiee, 24 to 48 honis m foni , foni dn\s in one, fi\e days m on't ix 
cla\s m one’, two weeks in one, font weeks in one and seven weeks m' wo 
The peiiod of hospilali/ation in the thiei fatal nnopeiated cases \ 30 

honis m one patient and Join davs in cacii of two patients 

The pinnan cause of mortahtv was tiie extent of infection which pie- 
cluded adequate diamage, such as spiead of infection to the postenor 
mediastinum pciKaiduim, lOot of the niesenteiy of the small intestine, and 
hilateial infections In cases in which such spiead did not take place the 
infections otten extended fiom the diaphiagm downwaid thioiigh the lumbar 
and iliac letropentoneal tissues Infections of appendiceal origin should 
oilei a bcttci piospect foi lecoveiv The diagnosis is usually made eaily 
and the infection can usualh be adequately diained, although this was not 
true of the cases ni this senes, the extent of infection found at postmortem 
examination being gieatei than that which existed at the time of opeiation 
In two cases peritonitis and abdominal wall infection, which did nut exist 
at the time of operation, contiibuted to the fatal issue The type of drainage 
is vei} important, nameh, diamage by gauze placed as a packing to the 
limits of the infection The experience with sulfonamide drugs was limited 
to thiee cases in tins gioup, but then admmistiation did not influence the 
course of the disease 


COMMENTS ON FIV-^E ILLUSTRATIV''E CASES 
REPRESENTATIV’^E OF GROUP 

GROUP B — DIFFUSE RETROPERITONEAL INFECTIONS (pHLEGMON) 

Case 11 — Retiopciitoncal appendiceal abscess Diamage Retiopen- 
toneal phlegmon Death 

Comment The patient piesented a 1 etropei itoneal appendiceal abscess 
at operation The institution of adequate diamage (see Case 4) might have 
resulted 111 recovery The extent of infection found at postmoitem examina- 
tion was greater than at operation 

^ The details of these cases will be published elsewhere at a later date 
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Case 12 — 4 bsce^ics of kidney, with letiopentoneal phlegmon Drainage 
Death 

Commi;ni This case illustiates the lapid spiead of a phlegmonous retro- 
peiAoneal infection to the sciotum, perineum and ischiorectal region 

Case 13 — Regional ileitis, with 1 cti opei uoncal abscesses and phlegmon 
Multiple diainage Death 

Com MEN 1 The earliest manifestation of advanced regional ileitis (except 
for occasional diarrhea) was a retroperitoneal abscess secondary to perfora- 
tion of the ileum The abscess was one of several, and there was a phleg- 
f-aonous inflammation in both retroperitoneal spaces which extended downward 
i/to the pelvis on both sides, passing through the greater sciatic notches 
in 0 the gluteal regions and thighs 

oCase 14 — Caicinoina of colon, 701th 1 eti opciitoneal abscess and phlegmon 
Diainage Death 

Comment The patient had a carcinoma of the descending colon, vith 
peiforation, lesultmg in a retiopeiitoneal abscess and pblegmon Tlie retro- 
peiitoneal infection was bilateial 

Case 15 — Endometiitii and paiameti itn, 7 Vith letiopeutoneal phlegmon 
No opeiation Death 

Comment This is a case of phlegmonous 1 etroperitoneal infection derived 
fiom a suppuiative endometritis and parametritis, with rapid evolution of 
the infection and death 


SUMMARY AND CONCLUSIONS 

A study of acute retroperitoneal infections has been based on an analysis 
of 65 cases These infections have been classified as abscesses occurring in 
the lumbar or iliac regions and phlegmonous inflammations diffusely spread 
in the retropei itoneal tissues Theie were 25 luinbai abscesses, 23 iliac 
abscesses, and 17 diffuse infections 

Acute retiopeiitoneal infections aie aUvays secondary The infection 
IS derived by direct extension from suppuration in an adjoining organ, by 
lymphatics, and by metastasis fiom distant foci of infection The etiolog}' 
was not determined in one-third of the abscesses, w'hereas the source of diffuse 
infections could almost always be stated Trauma appeared to play a definite 
idle in causation in 15 per cent of the abscesses The most common source 
of diffuse infections was acute appendicitis (35 per cent) 

There is a marked contrast between the pathologic featuies of abscess 
and phlegmon of the 1 etroperitoneal tissues The former is w'ell-localized 
and the lattei is lepiesented by fibrmopurulent or neciotic exudate and small 
collections of pus, wnth a tendency to spread beyond the confines of the 
1 etroperitoneum 

The bacteriology vaiied wnth the source of infection, the Staphylococcus 
auieus, Sti eptococcu 7 hemolyticus and B coh predominating in the abscesses 
and the B coh alone 01 m combination, m the diffuse infections 
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Iliac abbccbses ocxui inoic ficquc'nll} in childhood — 6i pei cent of the 
cabet* in thib stud} 

A liistoi} of pain and fe\ei was common to all patients wnth i eti opentoneal 
abscesses Pam in the lowci extiemity was noted in about one-half oO the 
cases ot iliac abscess paiticulaily abscess iinolving the psoas muscle The 
scmptoins m the diiliise infections weie masked by those of the undei lying 
disease, and in onh one-fouith of the cases did symptoms suggest a letio- 
peiitoncal infection Tendciness in, and spaMii of, musculatuie in the legioii 
ot abscesses was a c( nimon featuie associated with a mass m 65 pei cent 
ot the cases \bdoniinal exaniination uwealed a mass in one-half of the 
cases ot lunib.u abscess Psoas (hip) s])asni was noted in one-half of le 
cases of iliac abscess 

A suppuiatne lesion was iisualh suspected, but the slow evolution t a 
mass often delaicd the diagnosis of leti opentoneal abscess Opei itioii w^as 
sometimes withheld until a mass hccamc exident. some of these lesions w^ere 
found to be in an achaiued state of supiunation at opeiation Examination 
undci ancsthcsi.i is suggested m cases m which muscle spasticity exists and 
interfeies with the palpation of a ma-s Theie weie two geneial teatuies 
siiggestixe ot did use ict’ojiciitoneal mtections. toxiciU and abdominal disten- 
tion The diagnosis of letropcritoncal intection was not made m 65 pei cent of 
the cases of did use mtectum and in the cases in which the diagnosis was made 
the extent of infection usuallx was not leah/ed 

The operatic e ajipioach was extiapciitoneal m 83 pet cent of the abscesses, 
and 111 the cases 111 which the peiitoneal cacity was travel sed the diagnosis 
of a reti opei itoncal abscess Inid not been made before opeiation \ caieful 
operatic e technic will acoid peiitoneal contamination should the abscess be 
encountered made ei tenth , 01 cchen the lesion is found to be extiapeiitoneal 
before pus is encountcied. be a new incision foi its extiapeiitoneal approach 
The need of full opeiatic'e visuah/ation and adecjuate diamage is emphasized 
and the details of opeiaticc technic aie discussed 

Theie ccas a ccidc diiicience in the opeiative moitahty of abscesses and 
.diffuse infections — 8 pei cent 111 aliscess and 100 pei cent in diffuse infection 
The primary cause of death 111 diiluse infections evas the extent of infection 
cc'hich piecluded adequate diamage 
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ANNULAR PANCREAS PRODUCING DUODENAL 0‘ s'! , ofoN- 

RKPOHT or A SUCCrsSFULIA 1 HE VTED C VSE 

1 

Robert E ^Loss, j\I D . akd Tagif C CinsnoLjr, BI D 

Boston', Mass 

I KOM Tur mi’SUTMl NT 01 SURGlRNOt TUI CIUI DRI N S HOSl'lT \! AND 
Tur HAK\ \U» MI mcM school boston, mass 

Tulki has rccciith come nuclei oui caic a newly boin infant wifh 
cMclence of duodenal obstiuclion, which was pioved to be due to an 
aninilat pancic.is Opeiation on the thud dac of life has biought about 
complete iclief of the bain’s SMuptoms Both the laiity of this congenital 
abnoimaliB and its successful collection In snigical means ha\e prompted 
us to make the follow mg pi csentation 

Case Report ~S a lhrcc-< 1 a\ -old ftmalc infant, was leferred to tlie Clnldren's 
Hospital In Dr Dorotiiea Mooic on September i6, 194’, because of persistent \oimt- 
nig of two dais duration Diinnc: tlic mother’s prcgnancc there had been a ni'ideratc 
Indramnios TIic infant was dtlncred at full term aftei a short, uncomplicattd labot 
The birth weight was 5 lbs 12 07 

Four hours after hiitli the lialn passed a normal-appearing mccomum stool shoitly 
after this she \omitccl During the icniauider of the fust 24-Iiour period ihcie w'as 
vomiting on four occasions \\ no lime was the vomilus bilc-stamcd On the second 
dav the babv was put to the breast and suckled well, but there was projectile vomiting 
of curdled milk after each nursing ^.gain, there was no bile staining Two meconuim 
stools were passed On the third dav of life, the course was csscntiallv ihc same, 
and was characterized In repeated vomiting and bv the passage of onlj a small amount 
of incconiuni b.v rectum 

Physical cxammation on eiitrv sliovved a small but 1101 malK developed infant, as far 
as CNternal appearances were concerned Temperature 100 4° F Pulse 140 Respirations 
30 There was slight dchvdration The upper aivdomcn, while not gieatly distended, 
was distincth' more prominent and tvmpanitic tlian the lower abdomen, w'hicli was flat 
and soft Large peristaltic waves, apparcntlv gastnc m origin, could be seen running 
across the epigastrium from left to right No abnormal masses could be palpated 
On auscultation, no abnormal peristalsis could be detected 

Rocntgaiolocfic cxaiiitnatwu of the abdomen, with tlic child m the recumbent position, 
showed some dilatation of the stomach, -and a bubble of gas in the right uppei quadrant 
of the abdomen which was assumed to be an in a dilated fiist portion of tbe duodenum 
(Fig i) No gas could be found in am othci part of the abdomen These findings 
were interpreted as representing a complete obstruction of the duodenum A barium 
meal w’as not given It was felt that the diagnosis of duodenal obstruction was 
sufficiently established to w'arrant surgical cxploiation without fuither investigation 

Opaation w^as undertaken after infiltrating the anterior abdominal wall wnth 05 
per cent procaine hj'drochloride During the procedure the child was aiiovv'ed to suck 
on a nipple containing sugar w^ater and brandy A long, right rectus incision was made, 
retracting the muscle belly laterally Upon opening the peritoneum, about one ounce 


* Submitted for publication March 3, 1944 
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»5t , n?ored fluid escaped The first part of the duodenum was strikingly dihted 

to f 'ouni t^v’e times its normal size This enlargement extended downward to the 
seCOpjmfVi't of the duodenum, which was markedly constricted by a ring of pancrea* ■' 
tlst;n^ll^vlJlch completely surrounded the duodenum and which was continuous with e 
head of the pancreas (Fig 2) Below this site the small intestine was quite colla,.jed 
and was no more than 5-6 Mm in diameter Since a few ’ ibbles of gas could be felt 




Fig I — Roentgenogram of three day old baby vith duodenal obstruction from 
annular pancreas Note gas in the stomach and in the dilated first portion of the 
duodenum No gas seen in remainder of abdomen 


in this tiny intestine, it was thought that the duodenal obstruction was not a complete one 
However, the lumen at its constricted area was certainly no more than a millimeter or 
two m diameter The gallbladder, hepatic duct, and upper portion of the common duct 
were normal in appearance and were not distended It was, therefore, felt that the 
lower end of the common duct was not obstructed, even though this structure could not 
be fully traced behind the duodenum and its relationship to the ring of pancreatic tissue 
could not be determined There was an incomplete rotation of the colon, the cecum 
and appendix lay in the midepigastnum, while the exposed duodenum ran directly 
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down the right i)ara\ ei Icbral giitcci to join the jejunum Ihis state of aff. le I 

quite ea \ to examine the anmilai poition of the pancreas as well as the lum 

'o\e and below it Likewise, tlie inceimplete lotitioi, ^f the eedon gicath > i ihed 

I siibseeiutnl operatue pioeteliiic sniee the eoloii was out of the waj and dn lot 

cna’r into the leieal operative lielel 

\ 



, "'P of ^^ntonlIc 'ibnornnhties found surgical esplontion Contin 

rnmni Pi * ’>od\ and head of the pancreas is a ring of pancreatic substance avhich 
TtaioVa *’'’|'*’00”ds and obstructs the duodenum First portion ot duodenum is dilated 
rotaf” 1 obstruction, the intestine and colon are collapsed The colon is incompletely 


At first Sight, It appeared that the logical attack on the abnormality would be to 
sever the ring of pancreatic substance, or to resect a portion of the same m order to 
ree the underlying duodenum Such a plan was rejected because there was no way of 
tehng whether important pancreatic ducts ran through the anterior and available part 
0 the ring Division of such ducts might interfere with discharge of externa! secretions 
0 the pancreas into the duodenum, or, indeed, a transection of such ducts might give 
rise to a troublesome pancreatic fistula Furthermore, there w'as no assurance that 
severance of the pancreatic ring would necessarily allow the constricted portion of 
t e duodenum to dilate since this latter structure might still have an intrinsic stenosis 
■w ich w'ould require vertical incision of the narrowed duodenum and transverse 
suture of this wound (Heineke-Mikuhcz procedure) Such a plastic repair did not 
appear to be an inviting form of therapy because it has been our experience in the past 
lat a direct attack on any ' congenital stenosis or atresia of the alimentary tract is 

761 



Gross AND CHISHOLM 


\nnals of Surtcr^ 
Mai 1944 


seldom as sat sfactory as a short-circuitmg opetation by a side-to-side anastomosis 
It was, there!' ' decided to let the local abnormality completely alone and to perform 
a side-to-side (iii6dh,iojej unostomy Accc-dingly, tbe jejunum was brought upward and 
laid against the anterior wall of the dilated first portion of the duodenum so that an 
isoperistaltic type of anastomosis could be established This was completed with two 
layers of continuous silk (No ooooo Deknatel) on an atraumatic needle, making a stoma 
about three cm m length When this union had been completed, gas readily passed from 



Fig 3 — Method of surgical alleviation of duodenal obstruction by cstablislimcnt of an 
isoperistaltic duodenojejunostomj 

tbe duodenum into the jejunum Simultaneously, the first portion of the duodenum 
diminished to a more normal size, while the jejunum and ileum began to dilate (Fig 3) 
The abdomen was closed without drainage The peritoneum was closed with No ooo 
continuous chromic catgut, all of the remaining layers were brought together with 
interrupted silk sutures of No ooooo Deknatel 

Posfoperaitvciy, the patient was not placed on constant gastric suction Instead, the 
stomach was lavaged every six hours for the first postoperative day During the second 
postoperative day whey was offered every three hours On the third day breast milk 
was given every four hours This was increased in amoi nt until the child was obtaining 
normal caloric requirements by the sixth day Sodium sulfadiazine was given by parenteral 
routes for the first three days after operation The skin sutures were removed on the 
sixth day and the wound healed per pnmam The baby was discharged from the hospital 
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on the si\th postopcialne daj There was. no ^omlllng, she was taking hci feedings 
well, and die was hegimiing to ha\c stools which contained curds 

Sub'-equent dc\ clopnient of this child has, been quite noinial i as consistently 
taken feedings eageili and satisfactonh , hei diet has not been icstncted m any wav 
The weight gain has been satisfactor' Ihcic ha\e been no svmptoirs or signs of 
duodenal obstruction at am tune W hen last c\aniincd at i6 months of ag^' the child 
weighed 23 lbs (ITg 4) 


\ 

\ 



I'lc 4 — I’lioioRniih of piticnt it 16 months of nge, showing 
Miisf-ictorj tlc\ clopmcnt iml nutrition 

ABNORMAL AN \TOMY — PATHOLOGY 

In tins malformatton the head of the panel eas lies in its cnstoinaiy position 
III the bend of the duodenum Fiom this head two aims of pancreatic tissue 
extend around the second pait of the duodenum, one anteiiorly and one 
posteriorly These usually fuse to form a complete encircling mass, but if a 
gap occurs betw'een the two ends it is apt to appear anteriorly Such a ring 
of pancreatic substance almost invariably produces, or is accompanied by, 
some degree of constriction in the duodenum If this blockage is minimal, 
there is little or no associated evidence of intestinal obstruction If, however, 
the constriction is marked, the proximal duodenum is dilated and its wall 
IS hypertrophied In only raie instances is there an atresia of the duodenum 
at the level of the pancreatic ring 
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The annular portion of pancreatic substance has all of the histologic 
haractenstics of a normal pancreas It contains islet as well as acinar tissue 
The ducts foi the external secretions have been the subject of considerable 
investigation They may be rudimentary and may run trom the anterior 
part of the ring towards the left to join the mam pancreatic duct Hovever, 
it IS moie customary for the annular part of the pancreas to be traversed 
by a major duct which begins anteriorly, runs to the right, and then ctin^es 
aiound laterally and posteiioily, finall)% to join eithei the common bile duct 
01 the mam panel eatic duct In some of these cases the lower portion of 
the common duct passes through the posterioi portion of the annular pancreas 
and IS obstructed eithei by constriction or angulation 

'The pathologic data can be divided into foui general categories ( i ) The 
changes which occur m the pancreatic substance itself, (2) the secondary 
effects upon the ahmentaiy system, (3) the derangements which are some- 
times found 111 the lower biliary passages, and, finally, (4) the associated 
congenital abnoi mahties in other portions of the body 

Numerous cciiteis have commented upon the findings of some form of 
liancieatitis, eithei acute and hemoirhagic in nature or chronic and cicatricial 
111 type Such changes may involve the mam body of tbe pancreas, only the 
annulai portion, 01 the entire panel eatic substance Severe pancreatitis is not 
infrequently the illness which brings the individual to the operating table or 
to autopsy The relatively high incidence of inflammatory lesions in patients 
with an annular pancreas certainly suggests a causal relationship to the 
abnormal form of the ducts Certainly, it is conceivable that an attenuated 
01 compressed ductal system could produce stasis and subsequent back pressure 
effects Similarly, a direct communication with the common bile duct, asso- 
ciated with compression of the low'ei portion of the common duct, might 
lead to reflux of bile into the pancreatic system and thereby activate the 
pancreatic enzymes 

The secondary changes in the intestinal tract are obvious The evidence 
of dilatation and thickening of the first part of the duodenum are 111 direct 
proportion to the degree of constriction w'hich the annular pancreas produces 
Gastric or duodenal ulceration has been frequently reported This may be 
dependent upon stasis of gastric or intestinal contents 01 it may possibly be 
secondary to a reduced flow of pancreatic juices 

Any disturbances in the biliary system, if they occur, are purely those 
brought about by compt’ession of the common bile duct as it travel ses pan- 
creatic tissue Dilatation of the extrahepatic biliary system, stasis of bile 
within the liver, and evidence of icterus throughout the body may be of 
variable and even of marked degree If such biliary obstruction supervenes. 
It IS apt to be manifest m infancy or early childhood 

Finally, like any congenital malformation m the human, an annular pan- 
creas may be associated with a considerable incidence of other anatomic abnor- 
malities in regional or distant parts of the body How^ever, these are often 
of only academic interest and do not necessarily disturb the patient’s health 
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Indeed, ^l^e^ aie fiequently not suspected oi discoveied until exploratory 
celiotoni} 01 autopsy examination In the case heiewith reported the^^ 
yas an incoinj)letc lotation of the colon, uhich m no yay inteifeied with 
the funcuoniii" of the ahmentai) sy‘^*em 

EMBRYOLOGY 

Einhi } ology of the annulai pancieas has been thoroughly discussed by 
i^IcNaught.’^ and others Theoretic explanations of the anomaly are mainly 
twofold Lerat.’’ ^^'elssbelg,’' and others, contend that the annular anange- 
ment is niereh the result of h3peiplasia — this is, ovei growth of pancieatic 
substance, dissecting in such a wa} beneath the serosal coat of the duodenum 
that it final!} suriounds this pait of the alimentary tube They suggest that 
such an enlaigement follows fetal peiitomtis as a regenerative process Mvflst 
workers. lioweAer. fa\oi the theoiy that the malformation results fiom the 
failure of the tip of the A'ential pancieatic anlage to rotate wuth the duodenum 
— as does its ductal outlet In consequence, a band of elongated, pancieatic 
tissue becomes wiapped aiound the duodenum in a napkni-ring fashion and 
the duct from the \ential anlage sweeps aiound the entiie duodenum to etitei 
the duct of Wirsung 


CLINICAL DATA 

111 1933, McXaught’*’ leview'ed the literature and collected 40 cases of 
annular pancieas In 1935, he and Cox” piesented an additional case and 
cited three otheis w'hicli had been already recorded In 1942, Lehman® 
brought this total up to 48 cases, and particulaily emphasized the clinical 
problem wdiicli can result fiom this congenital abnormality In 1943. Chap- 
man and Mossman® described the findings m a dissection room subject This, 
together with our patient, now bungs the number to at least 50 reports of 
annular pancreas m man 

Out of the above-indicated 50 examples of annulai pancreas, 39 w^ere 
incidental postmortem findings with little 01 no histoiy of difficulty during 
the lives of the patients Only ir of the 50 subjects had complaints wdnch 
led to clinical study and eventually to suigery These are summarized m 
Table I Vidal’s patient, and also ours, w'^ere thiee days old The age of the 
remaining nine varied from 26 to 74 years It is, therefore, evident that 
the duodenal obstruction can be complete (Vidal’s), or nearly complete (our 
case), so that there is evidence of duodenal obstruction m the first few*^ days 
of life Conversely, the degree of obstiuction may be so slight that no 
complaints are referable to it until subsequent years 01 even adult life 

When an annular pancreas has been productive of symptoms it usually 
manifests itself in the form of acute 01 lecunent duodenal obstruction (ten 
of II cases) Hence, theie may be epigastric pain, nausea, vomiting, and 
possibly malnutrition The vomitus may 01 may not contain bile, depending 
upon the anatomic relationship of the common bile duct exit to the narrowed 
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Table I 


CASES or ANNUI AR PANCRI AS TREATED B\ OPERATION 


Case Reported b> 

Age — Sex 

Operation 

Result 

Remarks 

1 

Vidol 

Male 

Posterior gastro enterostomy 

Cure 

Mso had congenital 


1905 

3 davs 



atresia of duodenum 

2 

dos Santos 

Female 

Posterior gastro enterostomy 

Died (pneumonia) 

Had chronic interstitial 


1906 

26 >rs 



pancreatitis 

t 

Lerat 

Female 

Resection of pancreatic ring 

Cure 

Drainage ceased on 13th 


1908 

46 j rs 



day 

4 

Smetam 

Male 

Posterior gastro enterostomy 

Died 

Marked fibrosis of pan- 


1928 

74 yrs 



creas Ca of cystic duct 

S 

Howard 

Female 

Di\ ision of ring 

Cure 

Pancreatic fistula re 


1930 

46 j rs 



quiring second oneratiun 

6 

Brines 

Male 

Drainage of pancreatitis 

Died 



1930 

35 j rs 




7 

Zecli 

Female 

Division of ring Heineke- 

Cure 

Small pancreatic fistula 


1931 

27 yrs 

Mikiilicz plastic on duodenum 



8 

Brines 

M lie 

Posterio’- gastro enterostomy 

Died (respiratory 



1931 

44 yrs 


infection) 


9 

Truelsen 

Male 

Posterior gastro-cntcrostomy' 

Cure 

• 


1940 

35 X rs 

Plastic on duodenum 



10 

Lehman 

Male 

Partial resection of ring 

Recoy cry but per- 



1942 

23 yrs 


sistent symptoms 


11 

Gross S, Chisholm 

Female 

Duodenojejunostomy 

Cure 



1944 

3 days 





portion of the duodenum Roentgenologic examination by a barium series 
should give rathei conclusive pi oof of a partial block, with dilatation of the 
fiist pait of the duodenum compared to a moie collapsed third part of the 
oigan The midduodenum is notched or constricted Such filling defects, 
and associated delay in emptying of stomach and first part of the duodenum 
may be indistinguishable fiom the picture produced by a healed duodenal 
ulcer which has given use to marked duodenal deformity However, in a 
subject of childhood yeais, such roentgenologic findings \\ould be moie 
suggestive of a congenital abnormality than of a peptic ulcer 

In occasional cases the S)miptomatology and physical findings are those 
resulting from acute pancreatitis Severe abdominal pain, distention, marked 
tenderness, rapid pulse and rising temperature may indicate a severe and 
diflfuse inflammation of the organ, without giving any clue legarding the 
underlying abnoi mality which pi obably has pi ecipitated this condition Indeed, 
operation has been perfoimed foi hemoirhagic panel eatitis and the anatomic 
structures have been so distorted and obscuied by the inflammatory process, 
that the anomalous foim of the panel eas was overlooked until subsequent 
postmortem study 

In rare instances, usually m infants dying within the first few months of 
life, jaundice has been the piesenting complaint It may be mild or marked 
The stool contains much oi little bile pigment — depending upon the degree 
of obstiuction of the biliary passage In one instance studied m the 
Children’s Hospital pathology laboratory by Dr Sidney Farber (to be 
subsequently leported) the common duct was completely blocked, the stools 
were acholic and the baby had a very high icteric index prior to its death 
at five months 
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TREATMENT 

Aside fiom those individuals vith pancreatitis, or possibly with biliaiy 
obsti action, the necessih foi opeiation will natiiially depend upon the degree 
of existing duodenal obsti action and the se\ ei ity of the attendant symptoms 
Undei laie ciicumstances the duodenum may be atietic (Vidal) and surgical 
relief is inipeiatn e in the fiist few days of life Similaily, m our case, th 
till), pinhole opening lepiesenting the duodenal lumen induced a nearly- 
coinplete block and lequiied eaily opciatne iiuervention It has been moie 
tipical howecei to find that a fluid oi e\cn solid diet could be toleiated 
foi mail) leais bcfoie s)niptonis of liigb intestinal obsti uctioii manifest 
thenisehes and necessitate lehef 

The alleviation of duodenal obsti action could be concenably effected iii 
thiee difTerent wacs and each t)pe of opciatioii lias been suppoited by 
carious piopoiieiits 

1 Divi'non of ilic )tn(j of panocatic tissue oi a lesection of pait of the 
same, has been pel foi med by Lei at How aid and by Lehnian Zech tollowed 
this proceduie b) a Heiiieke-Mikuhc/ t)pe of plastic eiilaigemeiit of the 
constiicted duodenal wall All of these patients sinvived, but three of them 
developed a pancieatic fistula which gave some concern during the post- 
operatne couise While oiih one of these lequned a secondaiy opeiation 
for closuie of the fistula it is well to point out that such pancieatic leakage 
is a distinct hazard in this type of opeiation Since llie pancieatic ducts 
may exhibit consideiable vaiiation in then distribution, the operator can 
never be ceitam when a majoi duct will be seveied if the pancieatic ring 
is divided Fuitheimoie, simple section (oi paitial resection) of the ring 
will not always insure a complete lelease of the duodenum, since the latter 
may be constricted by intiinsic scat tissue within its wall A review' of the 
available cases tieated by these methods leads to the distinct impression that 
direct attack on the pancieatic ring oi constiicted poition of the duodenum 
IS inferioi to a shoit-cncuiting type of operation 

2 A postenoi cjasti o-cnlci ostomy w’as established by Vidal, dos Santos, 
Smetana, and by Biines It was combined wuth a plastic lepaii of the duodenal 
wall by Tiuelson Two of these patients w'cie cuied and thiee succumbed 
This high mortality late should not necessarily condemn the opeiation, since 
the fatalities w'ere due to uni elated causes Relief of the duodenal obstruction 
by gasti o-enterostomy wall piobably have the laigest number of adheients, 
since this operation is a well standardized one and wall undoubtedly relieve 
symptoms in the majority of instances How'ever, it is possible that m some 
cases it w'ould not effectively diain the proximal duodenum 

3 Duodenojejunostomy has been established in only one case — the one 
here reported We believe this to be the ideal type of surgical correction, 
because it completely leheves the duodenal obstruction, does not interfere 
in any w'ay wath the gastric functions, and does not possess any of the hazards 
of cutting the pancreatic ring wath its attendant danger of a fistula Ladd" 

767 



GROSS AND ClifSHO. M 


\nnals of Surgery 
May 1944 


has repeatedly emphasi7,ed the value of duodeiujejunostoi ly loi congenital 
atresia oi stenosis of the duodenum , such a short-circuiting type of operation 
seemed dpal for oiii patient with a duodenum ohsti acted by an annulai pan- 
el eas An isopei istcdtic duodenojejunostomy was completed in om case with 
ease, m spite of the diminutive size of the distal cf apsed loop of intestine 
It was, of couise, gieatly facilitated by the congen , 1 incomplete rotation of 
the colon (which made the duodenum more appi :hah’'^ 'hut the presence 
of a normally situated colon would not be a serious d' tvuent to completion of 
the anastomosis After performance of this repair in our case, and being 
highly satisfied with the result obtained, a perusal of the liteiature shovs 
that Zech, and more recently Lehman, had formerly concluded tl a< du 
denojejunostomy would be the operation of choice for these patients 

SUMMARY AND CONCLUSION 

A case is reported of a newly-born infant with duodenal obstruction due 
to an annulai panel eas This was treated on the third day of life by a 
duodenojejunostomy with complete success Pertinent facts taken from the 
literature regarding this congenital abnormality are briefly revie\Ned The 
constriction of the duodenum is not always sufficient to cause clinical sj^mp- 
toins If symptoms of duodenal obstruction appear, they should be relieved 
by surgical correction Operative alleviation of die obstruction has been 
practiced by (i) Division of the pancreatic ring — with or without a plastic 
procedure on the duodenal wall (2) Posterior gastro-enterostomy (3) Duo- 
denojejunostomy We believe that the first procedure is the least desirable and 
that the last one is the operation of choice The case herewith described is 
the only one which has ever been treated by this method 
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THE CONSERVATIVE TREATJNIENT OF 
ACUTE DUODENAL FISTULA 


CASE REPORT 

M Jordan Thorstad, M D 

Detroit, Mich 

A PRoruscLY DRAINING DUODENAL FISTULA IS a ^riuus and discoiicerting 
complication of certain types of upper abdominal surgery It carries '’n 
exceedingly high mortality rate, variously reported as from 27 to 60 per 
cent, or an average mortality rate including all forms of treatment of 
36 o per cent ^ Duodenal fistulae may be classified into two main groups 
(i) The lateral type, m which an opening develops m the wall of the duo- 
denum, with the continuity of the gastro-mtestmal tract intact, as follows gall- 
bladder surgery, repair of perforated peptic ulcer, eic , and (2) the end type, 
following the surgical closure of the amputated duodenal stump m gastric 
resection ^ 

The outstanding principles of therapeutics advocated m the treatment of 
this disease have been (i) jejunostomy and jejunal feedings, as described 
by McGuire and Erdman, (2) suction, as introduced by Carmen, Lahey, 
Potter, etc , (3) neutralization of the intestinal juices as advocated by 
Potter, and (4) the blood chemistry changes, as demonstrated by various 
authors 

Acute postoperative duodenal fistulae have been reported in the literature 
in approximately 130 patients, and to this gioup we wish to add another case 
which made a remarkable recovery on a conservative plan of therapy 

Case Report — Harper Hosp , No 248275 A 64-year-old white male was admitted, 
March 28, 1943, with a history of gradual, painless jaundice of two months duration, 
clay-colored stools, weight loss and dark urine In February, 1941, he had undergone 
a transurethral resection of the prostate and the removal of a diverticulum of the urinary 
bladder and, m July, 1942, a cholecystectomy and common duct drainage Physical exam- 
ination revealed a moderate jaundice, a slightly enlarged liver, atrophy of the small muscles 
of the hands, and glossitis Laboratory data Hb 67 o per cent , R B C 3,620,000 , 
W B C 8,500 , urine loaded with pus , blood N C N 29 o mg , icteric index 30 , 
and a prothrombin time of 90 per cent Prcopei ative Diagnosis Postoperative stricture 
of common duct, rule out carcinoma of the head of the pancreas 

Exploratory celiotomy, April 6, 1943, disclosed a stricture of the common duct where 
it passed behind the first portion of the duodenum A longitudinal incision was made 
through the wall of the common duct at the stricture and closed transversely over a 
T-tube to enlarge the diameter of the duct During this procedure the duodenum was 
torn by a Deaver retractor It was immediately repaired with catgut and covered 
with a tab of omentum 

* Submitted for publication January 7, 1944 
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During the thud postopeiatne night thcie occurred a profuse, greenish, bile-stained 
and foui-smelhiit: mucus discharge from the wound The dischaige continued to increase 
m amount and angenstcen suction with a Levine tube was started in an attempt to 
advance the tu!'i ituough the duodenum and bej^ond the perfoiation This procedure was 
unsuccessful and was disc ntimied Tlie discharge macerated the skin, digested the 
wound, and scnously ddndrated the patient A suction unit, of my construction, for 
draining '^inusi', was placed m the wound and all the drainage was collected before 
it reached tne skin surface (Fig i) An attempt was made to refeed the secretions 



Fig I — Photograph of the patient with the drainage unit inserted into the 
healing duodenal fistula The jeninostomy tube xs closed with a clothespin, and 
lies to the patient’s left 

Insert — A pyrex glass model of the drainage unit, with a piece of string 
entering the ‘V arm and leaving the tube, the course of aspirated fluids A 
removable rubber cap at the opposite end enables one to clean the tube easily 

or administer them in the form of retention enemata The patient, however was entering 
a state of alkalosis wdneh would soon become irreversible On April iSi 1943, under 
local anesthesia, Witzel jej unostomy was established, and for the next 40 days he 
received the collected drainage from the fistula through this tube On the Soth post- 
operative day the duodenal fistula had closed spontaneously and the jejunostomy tube 
was removed On the 6sth postoperative day he was discharged, completely healed 
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A follow-up examination six months later found the patient looking very well, 
having gamed 40 lbs in weight and presenting no complaints, except a medium-sized 
incisional hernia for which he w'ears a support There has been no jaundice, clay- 
colored stools or epigastric pain 

Comment — The etiolog}'’ of this type of lateral duodenal fistula is usually 
the uniecognized trauma at opeiation, resulting in the devitalization of the 
tissue followed by spontaneous peifoiation Damage m otii case was caused 
by a Deavei letiactoi, and the immediate lepair of the rent subsequently 

bioke down The onset of this complication is acute and is often heralded ® 

by a state of shock, m which the patient becomes pale, cold, clammy, appre- 
hensive and coveied w'lth beads of peispiration The diainagci from the 
duodenum is aciid, foul-smelling, gieenish to black seromucus containing 
food particles and having an acid leaction 

The diamage attacks and digests the skin, resulting m a led, painful rash 
and ultimately extensive ulcei ation The skin can be pi otected by an adhesive 
ointment made as follows 

I? Aluminum powder ounces 3 

Zinc oxide ounces 6 

Pctrolntum qs ad ounces 8 

This was applied w'ldely about the w'ound twuce a day, and added to the 
comfoit of the patient 

To control the fluid dischaige, a metal diamage unit, a modification'^ of 
the McCollum tube, was inserted into the wound to collect the secretions 
This unit IS so constructed that continuous suction drawls the secretions 
through the perforation on the innei angle of the U-arm and keeps the 
discharge from welling-up on the skin suiface The hole is protected by 
tbe arms of the U and does not become plugged with tissue from the wound 
edges The total collected drainage at first amounted to 3000 cc , or more, 
a day, and consisted of fluids taken by mouth, gastric secretions, bile and 
legurgitated pancreatic juice 

The jej unostomy tube permitted the fiee injection of the fistulous drain- 
age directly into the intestinal tiact, wdiere it could be best utilized by the 
body Also, supplementary tube feedings of a 3000-calorie fluid diet containing 
80 units of protein and adequate vitamins w'as administered three times a day 
m amounts of 6 to 8 ounces, or more, depending upon the comfort of the 
patient This diet contained approximately 40 calories per ounce and the 
foimula was as follows 


Milk 

1000 cc 

40 per cent cream 

400 Gm 

Eggs 

6 

Orange juice 

300 Gm 

Lemon juice 

200 Gm 

Sugar 

100 Gm 

Brewers yeast 

S Gm 


A progressive high protein diet w^as given the patient by mouth, beginning 
wuth a soft diet and gradually adding solid food until a full diet was reached 
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The plan was to inciease the viscosit}'- of the gastiic contents hy utilizing 
the capacity of piotems to absoib watei and to fix the h}^!! ochloric acid The 
11101 e viscid the duodenal contents, the less apt thej iveie to escape through 
the perfoiation Secondaiih, food by mouth increased the confidence and 
feeling of well-being of the patient 

The blood cheniistu, including the nitiogen level, caibon dioxide com- 
bining powei, cliloiides and piotein values, was caiefully followed, and all 
paienteial theiap} was gnen to maintain these values as close to normal as 
possible The total paienteial supportive medication administered w^as 3000 
cc of 5 pel cent glucose in saline, 4000 cc ot noimal saline by clysis, 74.000 
cc of Han iiann’s solution 1500 cc of red blood cells suspended in saline, and 
4000 cc of Amigen Amigen was used cxpenmenlally because of its piotem 
content but was discontinued due to the untow aid side-effects of anoiexia, 
nausea, lomitmg. malaise and se^CIe geneiahzed headaches Dining the 
most critical phase of the disease fi\e nnitb of legiilai insulin w^eie admin- 
istered three times a dai befoie meals to aid caibohydiate metabolism and 
suppoit the livei 

suaniARY 

(1) ^^'e have presented a case of postopei ative duodenal fistula of the 
lateral type which drained 3000 cc . 01 more a day, and recovered 

(2) A simple and efficient appaiatus is desciibed which will diain wounds 
and sinuses and collect the secietions m a lacuum bottle 

(3) A jejunostom} is hfe-saiing 111 that it makes possible the leinjection 
of all the upper intestinal diamage as well as allowing feeding duectly into 
the intestine below' the site of peifoiation 
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THE ANTEDUODENAL POSITION OF T . 

Paul Campiche, M D 
San Fhancisco, Caih 

V 

FROM THE DIVISION OF SURGERV UNIVERSITV OF CALIFORNIA MEDICAI -,/» RANCISCO CALIF 

Case Report — ^The subject of this report was a tall, weli-ti ■ j iite man (EC) 
of Italian birth He was 67 years of age, and had been iti excf ’nt health unid t 1 
years previously At the age of 57 he began to suffer dull pain under the right costal 
margin, and went from one doctor to another without getting much relief 

In September, 1942, a roentgenologic examination demonstrated" a nonfunctioning 
gallbladder and the probability that there were gallstones present Operation was 
recommended but the patient preferred to wait By May, 1943, the pain had increased 
in severity The patient had lost 25 pounds, and had developed a slight jaundice It 
seemed probable that a stone had moved down causing a partial obstruction of the 
common duct At this time the patient requested surgical treatment 

Operation — May 31, 1943 Under general anesthesia (30 cc of paraldehyde rectally, 
followed by nitrous oxide and oxygen), the gallbladder was exposed It was large, 
thickened and tense, and bile could not be expressed out of it readily, but no stones 
could be felt, there were several large, soft lymph nodes along the neck of the 
gallbladder 

The diagnosis of cholecystitis without stones was made, and cholecystectomy was 
begun at the fundus Soon after starting the procedure it was noticed that the cystic 
duct passed m fiont of the duodenum All the tape-sponges were removed in order to 
verify this anatomic abnormalitv A cholecystectomy was then completed by freeing 
the fundus and the neck of the gallbladder 111 front of the duodenum, where the cystic 
duct was ligated at a point anterior and inferior to the duodenum at the junction of 
its first and second parts By going thiough the hepatoduodenal omentum the hepatic 
duct was exposed, it was soft and not distended, but seemed to be somewhat displaced 
medially Through the foramen of Winslow, one could feel the common duct, which 
was soft and contained no stones While we weie considering whether to mobilize 
the duodenum laterally or follow the stump of the cystic duct m front, in order to 
expose the common duct, a round, firm mass, the size of a hazel nut, was felt bulging 
from below into the first part of the duodenum, about one-half inch from the pylorus 
It was thought this might be an adenoma of an aberrant lobe of the pancreas which 
might have caused pressure on the common duct (especially if such a duct was displaced 
medially) and that this anomaly might account for the j aundice It was decided to remove 
the tumor by the transduodenal route A transverse incision was made across the 
first part of the duodenum about half an inch from the pylorus and the tumor was 
shelled out easily A probe introduced into the bed of the tumor did not enter the 
stomach or the duodenum, showing that the mucosa was intact When it was pushed 
to the right, however, a gush of thin, clear yellow bile came from under the second 
portion of the duodenum, indicating that the common duct was patent 

The incision in the wall of the duodenum was sutured with two rows of chromic catgut 
and a cigarette dram was left against tlie stump of the cystic duct, and the abdomen closed 
Posfopeiative Course — The patient had a stormy convalescence at first For 12 
days the major part of the bile drained, probably from the duodenal sutuie, through the 

* Submitted for publication November 30, 1943 
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May 1944 

paid especial attention to anomalies of the biliar}^ 
ducts die ^ * (1913), and Gross- (1936) 

Kehr sketched every possible abnormality of the bile ducts, but he made 
no mention of any instance of an anteduodenal position of the cystic duct 
Gross’s comprehensive report, containing 148 cases of anomalies of the 
gallbladder, collected from the literature, failed, also, to mention an ante- 
duodenal displacement of the cj'stic duct ' 

Embryology can probably throw some light on this unusual anomaly 
From the text books dealing with the development of the abdominal organs 
we learn that the liver “bud” starts from a ventral diverticulum appearing 
on the foiegut (duodenum) in the first weeks of intra-utenne life The 
distal part of that bud forms the liver, while the proximal part of the original 
diverticulum constitutes the bile ducts of whicb the gallbladder is just an 
evagination 

In normal subjects, when the gallbladder “bud” appears, a certain 
time after the formation of the liver bud, the cystic duct joins the common 
duct at two-thirds or three-fourths of the distance from the surface of the 
liver to the duodenum and always passes behind this portion of the intestine 
Should the gallbladder “bud” appear very early after the liver bud has formed, 
the gallbladder will be found very near the liver, or it may even be “com- 
pletely intrahepatic,” a condition of which Gross found four instances men- 
tioned in the literature 

Failure of the gallbladder “bud” to appear altogether results in total 
absence of the gallbladder Gross listed 38 such occurrences from the 
literature 

The case herewith reported would he between those two extremes , the 
gallbladder bud probably started to grow late and at the time when the 
rotation of the stomach and duodenum to the right had been completed and 
these viscera had already become firmly attached to the vertebral column, 
by this disposition, the gallbladder bud, appearing too late, would be prevented 
from expanding behind the duodenum but would be deflected forward and 
forced to assume an anteduodenal position 
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TREATMENT OF HORSESHOE KIDNEYS 
Ormond S Culp, jMajor, M C , U S Army 

FROM THE GEMTO-URINAR\ SECTION STATION HOSPITAL 

Camp Bonn, Tiws 

RciiNLJfiiNis in opeiative tedinics have lesulted in increasing interest 
in congenital anomalies of the genito-ui man’’ tract During lecent yeais 
a voLiminous literature has accumulated conceinmg the vaiiotis types of renal 
fusion, especially the so-called “hoiseshoe kidney’’ Morgani presented the 
first accurate description of this anomal) in 1820. although it was mentioned 
by Berengan da Carpi as earl) as 1522 In 1934, Gutienez coi related the 
mam featuies of hoiseshoe kidney in Iun monograph and established it as 
a distinct clinical entity capable of producing bizane symptom complexes 
The purposes of this report are (1) To lemind practitionei s of the 
incidence and significance of hoiseshoe kidneys, (2) to review the accepted 
forms of surgical tieatment, and (3) to add a case to the ^ery small group 
which has been treated successfully by S} mph) siotomy and bilateial nephiopexy 
When the renal blastemae or anlagen fuse along their mesial borders instead 
of remaining sejiarate, the resultant anomaly is classified as one of median 
fusion The horseshoe kidney lepresents the most common type of such 
anomalies and has been obseived in embryos 30 Mm long In 90 per cent 
of the cases this fusion occurs at the low'er poles wdiile in the lemaining 
10 per cent the upper poles are joined The isthmus may be meiel> a thin 
fibrous cord, a tenuous membrane, or a thick mass of renal tissue containing 
glomeruli and tubules This isthmus usually passes anterior to the aorta 
and vena cava Four cases have been lepoited in wdnch the isthmus was 
dorsal to the great vessels and in one repoited instance the isthmus passed 
beitveen the aorta and vena cava Accoiding to Eisendrath and Rolnick, 
the most common level for the isthmus is at 01 close to the aortic bifurcation 
A^ariations 111 the origin, numbei and size of the lenal vessels aie en- 
countered frequently The isthmus may have what appears to be a separate 
blood supply The sympathetic nerve plexuses and the ureters usually cross 
the anterior surface but specimens have been repoited in which the ureters 
were dorsal to the isthmus 

Normal rotation of the kidneys is prevented by the fusion and the resulting 
displacement of the pelves forms the basis for pyelographic diagnosis In some 
instances the soft tissue shadow^s of the kidney demonstrate the horseshoe 
shape of the parenchyma Occasionally the isthmus may be outlined distinctly 
in plain roentgenograms Some examiners have been able to palpate thick 
zones of fusion in thin patients The diagnosis of horseshoe kidney usually 
IS made by the pyelographic evidence of inversion and rotation of the renal 
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pelves, unusual localization of the elongated and bizairely-shaped pelves 
an^t peculiar position of the ureters 

' Foley ha's summarized the roentgenologic hndmgs typical of horseshoe 
kidney as (i) Low position of the kidneys, (2) inferior calices extending 
dorsally or medially from the pelvis, (3) uretei opelvic junction on the 
ventral surface instead of at the medial border of the pelvis , (4) ureter 
oVerlhng the pelvis and crossing the abnoimally directed inferior calices, 
and 5) long axis of the kidney oblique toward the midline below 

f ’hi seshoe kidneys have been classified in a variety of ways but these 
giod|)ings embody the following distinctions 

I No lenal pathology except the fusion and no symptoms 
II Pathologic conditions superimposed on the anomaly, with or 
without symptoms 

III No secondary renal pathology but definite symptoms referrable 
to the fusion pei se 

1 HORSESHOE KIDNEY ALONE, WITHOUT SYMPTOMS 

The anomalies of this group are discovered incidental to some other 
clinical study or are noted during postmortem examinations The autopsy 
incidence of horseshoe kidney indicates that this is by far the largest group 
of such cases Statistics vary from the i 385 reported by Shoemaker and 
Braasch to the ratio of i 1000 noted by Davidsohn, as shown in Table I 


Table I 

INCIDENCE OF HORSESHOE KIDNEY DISCOVERED AT AUTOPSY 


Authors 

Ratio 

Shoemaker and Braasch 

1 38S 

PaDin 

1 SOO 

Lipschutz and Hoffman 

1 576 

Naumann 

1 600 

Lowsley and Kirwin 

1 600 

Jeck 

1 643 

Thompson 

1 678 

Motzfield 

1 710 

Boetz 

1 715 

Carher and Girard 

1 862 

Davidsohn 

1 1000 


From these statistics it is obvious that most horseshoe kidneys are not 
recognized clinically Although many of these patients undoubtedly have no 
symptoms to direct attention to the anomaly, some patients may belong in 
Group III because of vague abdominal complaints which are not diagnosed 
properly or for which the patient does not seek relief 

Urologists are agreed that patients with as)TOptomatic horseshoe kidneys 
and no secondary renal pathology should not be subjected to operation because 
of the anomaly alone There can be no question that the lives of patients 
in this group are not jeopardized by further observation 
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II SECOND \RY RENAL PATHOLOGY WITH OK IV ITHOUT SI'IMPTOMfc. , 

Fiom the man} case iepo:[ts in the hteiatiiie it is apparent thH this gioup 
lepresents the next most common type of horseshoe kidney Many writeis 
insist that sccondar} pathologic piocesses tend to develop moie fiequently 
in anomalous kidne)s than m normally formed oigans Recent evidence by 
some investigatoi s adds suppoit to this contention even though the subject 
lemams controveisial 

Almost eiery knonn type of pathology has been found m hors snoe 
kidnejs DeViies leported a case in nhich one-half contained a calc .lus, 
a papilloma and a hypernephroma Joly claims that calculi occui six times 
more fiequentU in hoiseshoe kidnejs than in normal ones Walteis and 
Priestle} repoited 68 cases of hoiseshoe kidney, veiified at opeiation, and 
on!) seven had no secondary pathology Rathbim leviewed io8 cases and 
reported calculi in 32, hydi onephrosis in 18, tuberculosis in 12, and pyone- 
phrosis in II 

The symptoms in such cases aie those characteiistic of the secondary 
diseases in most instances Occasional!)' these complaints are combined with 
those typical of the “horseshoe kidney s) ndrome” which will be considered m 
the next group Not infrequently, however, the secondary patholog)’^ in horse- 
shoe kidnevs is discovered accidentallv m the course of routine examinations 
just as such conditions some times are found m normally foimed kidneys 
These asjmptomatic patients may require radical therapy because of the 
gravity of the secondar) patholog)^ hypernephroma, without clinical 

symptoms) 

Braun has been credited with the first attempt to remove the diseased 
half of a horseshoe kidney in 1882, wnthout success Six years later Socin 
removed the h) di onephrotic half in tw'O stages, and the patient lived Since 
then there have been many case leports of partial removal of horseshoe 
kidneys and othei types of suigery performed because of secondary patholog}'’ 
111 1928, Lowsley and Kirwin collected 92 cases of heminephrectomy Eisen- 
drath and Rolnick mention 250 operated cases and list the follownng pro- 
cedures, Primary heminephrectomy, 117, pyelotomy and nephrotomy, 70, 
secondary heminephiectomy, 13, combined pyelotomy, symphysiotomy and 
nephiopexy, 17, pyeloplasties or ureterolyses, 3, i^aiious procedures employed 
111 injuries to horseshoe kidneys, 9 

Goldstein and Abeshouse (1943) leported foui cases 111 w 4 iich the opeiative 
proceduies were limited to heminephrectomy and pyelolithotomy From their 
study they concluded that “hoiseshoe kidneys that are exposed because of 
renal disease should have hemisection after the pathologic process has been 
corrected, horseshoe kidneys with small calculi in the calices should be 
hemmephrectoniized, horseshoe kidneys causing pain or other symptoms 
w ithout renal disease should be sectioned ” 

It IS generally agreed that pathology in eithei half of a horseshoe kidney 
should be treated the same as similai lesions in nonfused kidneys If removal 
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of the chseas J part is indicated, heminephrectomy is the procedure of choice 
If less 1? '--Pins necessary {c g , pyelohthotoiny), the isthmus 

of ^ — divided and nephropexy perfoimed for reasons to be 

expidiij d in the following group The consensus of opinion is that extra- 
peritoneal approach through the usual lumbar incision should be employed 
for all such opei ations ' 

III NO SECONDARY PATHOLOGY, BUT VAGUE SYAIPTOMS 

Hoiseshoe kidneys without additional pathologic changes are now recog- 
nized as being capable of producing symptoms which can be cured only by 
operation Gutieiiez maintains that continuous pressure exerted upon the 
pre-isthmial nerve fibeis by the abdominal viscera and upon the underlying 
mesenteric plexus and lumhai sympathetic nerves by the isthmus is the 
chief factor m producing the abdominal pain of the horseshoe kidney syndrome 
Rovsing has been credited with first describing the syndrome encountered 
in this group This is chaiacteri/ed chiefly h}' pain in the upper abdomen, 
produced or aggiavated by ventral extension of the spine It may vary 
gi eatly in intensity and at times may simulate the ci ises noted in tabes dorsalis 
but usually is dull and relatively mild 

Gutieirez has outlined the hoiseshoe kidney syndrome as (i) urologic 
symptoms, (2) indefinite lenal or abdominal pain, and (3) reflex symptoms 
manifested by gastro-intestmal disordeis 

Foley claims that the pain present m his series of seven patients was 
fairly typical of renal oiigin 

Lowsley and Kiiwm explain that 12 patients observed at the New Yoik 
Hospital with horseshoe kidneys had been operated upon for relief of 
symptoms which had been diagnosed eironeously as chionic appendicitis, 
cholecystitis, cholelithiasis and other intia-abdominal conditions vhich were 
not connected with the genito-unnary tract 

Martinow perfoimed the first s3miph)'^siotomy for horseshoe kidney in 
1910, and used a transperitoneal approach Papin, in 1922, perfoimed the 
first successful division of the isthmus thiough an extraperitoneal exposure 
Donohue, in 1932, lepoited the fiist such exti apei itoneal opeiation m this 
country 

Baker and Colston found only 24 cases treated by symphysiotomy in the 
literature prioi to 1936 Seventeen of these were from Europe They added 
two of their own cases to this group 

Sti ode was unable to find any additional cases treated by symphysiotomy m 
the literature fiom 1936 to 1939 but reported his case m which symphysiotomy 
and nephropexy were performed, followed one year later by nephropexy 
on the opposite side 

In 1940, Foley collected only 19 authentic cases of symphysiotomy and 
nephropexy from the accumulated literature and added seven such cases 
which had been undei his observation This gioup included the case 
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leported pieviously by Donohue, one unilateral tubed kidney 'snd five new 
cases of hoiseshoe kidney Because of pain ' I'nfter the 

unilateial nephiopex}. Foley found it necesbary to pei.v. . t-^pjoy 

on the opposite side in four of his patients In all four instances, uixalaon 
of both halves lesulted in disanpearance of all symptoms Of the total 26 
patients in the hteratuie vho nad been tieated by symphysiotomy and neph- 
iopex) and icMewed by Foley. 92 pei cent had excellent or good lesults 
and only one opeiative death lesulted 

Goldstein and Abeshouse suggest that ‘kases without definite lenal patho- 
logic changes but piesenting symptoms eithei of lenal or othei oiigin should 
ceitainiy leceive the benefit of suigeiy i)\ perfoiming symphysiotomy and 
nephiopex) We aie ceitain that failuies aie going to be leported In view 
of the fact that something must be done about these cases they should be 
given the benefit of the doubt ’* 

In light of these obseivations it seem^^ leasonable to conclude that any 
uncomplicated hoiseshoe kidne\ with this symptom complex should be 
subjected to s) mph) siotomy and nepliiopexy in the absence of other explana- 
tory pathology and nephiopex) should be peifoimed on the opposite side 
if these s)inptoms persist 

The extraperitoneal lumbai appioach is lecognized as the exposure of 
choice for this group 

Because of (i) the interesting and confusing symptomatology, (2) the 
extreme paucity of symph) siotom) lepoits m the liteiature, (3) the need of 
bilateral nephropexy in this instance. (4) the successful nonoperative treat- 
ment of postoperative calculi, and (5) the excellent end-result, the following 
case is added to the \ery small list of such patients wdio have been treated 
by these methods This repiesents the only horseshoe kidne) found at this 
hospital in 747 patients studied p)elogiaphically during the 12 months from 
Septembei i. 1942. to \ugust 31, 1943 

C\SE REPORT 

The patient, a 28-j'ear-oId white male, was admitted on the Medical Service, Novem- 
ber 3, 1942, complaining of upper abdominal and left flank pain For two years he had 
had frequent, dull, nonradiating, epigastric pam aggravated by lying flat on his back 
This was unrelated to meals There had been no nausea, vomiting or urinary symptoms 
At no time ivas the discomfort severe enough to alter his general activity and relief 
was obtained usually by erect position On the day of admission he began to have 
dull, nonradiating pain in the left flank for the first time 

Physical examination was negative except for slight tenderness just above the 
umbilicus and in the left costovertebral angle There were no palpable masses Blood 
pressure 118/70 

The urine showed specific gravity i 025, no albumen 01 sugar, occasional W B C 
per H P F , and w'as sterile on culture Blood studies revealed R B C 4,670,000, Hb 
90 per cent, WBC 9100, sedimentation rate 2 Mm in one hour, negative Kahn, 
clotting time 5 minutes , bleeding time 4 minutes, N P N 30 2 mg per cent 

Roentgenograms of the esophagus and stomach were normal but the duodenal bulb 
showed some irritation This subsided on antispasmodics, but the original complaints 
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persisted unchanged Subsequent plain films of the abdomen showed two opacities in 
the region of the left kidney (Fig i) An intravenous uiogram showed these to be 
included in the left renal pehus , no'mal fi! ction on both sides , incomplete rotation 
of both pch es , the right ui etci dcflec "d to e left and tlie right pelvis almost in the 
inidlinc (Fig 2) ''ystoscopj /eicaleu a n(L mal lower urinary tract and retrograde 
pjelograms presented ess^'ntially he atiie renal picture as noted on excretion urography 
T'k idney shadoiis w c seei to '^xtciid towards the midline with the lower poles 
apparentlj continuou'- 

A diagnosis w i iiaae of horst <hoe kidney with calculi in the left half (The* 
patient was transfenod to inology and, on November 17, 1942, the left half of the ki[ ^y 
was explored, under nitrous oxide-ether anesthesia, through a flank incision ' ^ 

The left half of the kidney was elongated, the pelvis and ureter were oil j(he 
‘erior surf ice and at the lower pole w-as an isthmus of fusion 3 cm wide an|, 1 5 
cm tb ck Within the peh is could be felt the larger of the calculi The isthmusOwas 
divided between two rows of No i chromic catgut mattress sutures, after which the 
kidney was delncrcd easiK, tlic pelvis opened, the calculi removed, and the p3’-elotomy 
wound closed wuth continuous No 0000 chromic catgut, w'lthout drainage The posterior 
surface of the kidney w’as sutured to the deep lumbar muscles w'lth No i chromic 
catgut after rotating the lower pole laterally to assume a more normal position The 
renal fossa was drained and the incision was closed in layers wuth No 1 chromic catgut 
in the muscles and fascia and silk in the skin 

The com alescence w'as entireh uneventful The incision healed promptly The 
left flank pain disappeared entirely but the epigastric discomfort persisted, although 
the latter w’as not severe Postoperatn e roentgenograms show'ed no remaining calculi, 
the left kidney in much better position, with no suggestion of hydronephrosis and the 
right kidney still occupying the position over the great vessels (Fig 3) 

The patient was discharged December 24, 1942 He continued to have the epigastric 
discomfort at irregular inter\als and was readmitted March 20, 1943 Examination 
show’ed no tenderness or w’eakness on the left side, localized tenderness near the midline 
just above the umbilicus and w'as otherwise negative All laboratory studies, again, 
w'ere negatn e and the urine had remained sterile Further roentgenologic studies show'ed 
no appreciable change from the last examination (Fig 3) The persistent complaints 
w’ere thought to be due entirely to the abnormal position of the right kidney 

On March 25, 1943, the right kidney was exposed extrapentoneally through a 
flank incision under nitrous oxide-ether anesthesia This half of the original horseshoe 
kidney also W'as elongated The ureter w'as grossly normal and joined the pelvis 
on the anterior surface of the kidney wnth no demonstrable obstruction After freeing 
the upper portion of the kidney, the isthmus w'as exposed, freed easily from the vena 
cava but was found to be adherent at the site of the previous division overlying the 
aorta A large artery and vein supplied the isthmus in the midportion and after ligating 
and dividing these vessels, the tissue of the isthmus promptly changed color Fuither 
division of the isthmus near the preaortic adhesions resulted in no bleeding and permitted 
free delivery of the kidney 

The discoloration of the isthmus extended to the lower pole of the kidney This 


Fig I — Plain roentfi:enogram showing two calculi in region of left renal pelvis 
{Photograph by Signal Corps, V S Army) 

Pig 2 — ^Preoperative intravenous urogram showing good function, incomplete rotation kidnevs near 
midline (especially right), and soft tissue shadow of right kidne> extending to vertebrae infenorb 

{Photograph by Signal Corps, U S Army) 

Pig 3 — ^Intravenous urogram after sj mph> siotomj , left pyelohthotomy and left nephropexj showing 
left kidney in more normal position, no hydronephrosis and right kidpey still near midline 
{Photograph by Signal Corps, U S Army) 

Fig 4 — Retrograde pyelograms after right nephropexy showing both kidneys and ureters in relatively 

normal position without hydronephrosis 
{Photograph by Signal Corps, U S Army) 
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wedge o{ tissue was excised and the pole o{ the cortex was closed with No i 

clironiic catgut over fat The kidney was >tated into the space just below the diaphragm 
and w'lth three No i chromic catgi t sutures which had been placed beneath the 
true ci\Lule on the posterior surface and brought out through the full-thickness of the 
lumbar muscles One Penrose dram was left in the wound and the incision was closed 
in layers 

The wound remained dry and the Penrose dram was removed after 48 hours The 
Fig s Fig 6 



Tic S — PHin roentgenogram five weeks after second operation shoving new calculi in 
both renal areas and in lower segment of left ureter 
{Photograph bv Stgnal Corps, U S Army) 

Fig 6 — Plain roentgenogram after repeated lavage Svith Suby’s solution “G” showing 
disappearance of shadows noted in Figure s 
{Photograph by Stgnal Corps, V S Army) 

incision healed pc/ p/imam The epigastric paw disappeared entirely A plain roent- 
genogram and pyelographic studies on the twentieth postoperative day showed no calculi, 
no change in the left kidney and the right kidney in much better position with no 
hydronephrosis (Fig 4) The patient was ready to leave the hospital wdien, suddenly, 
on April 26, 1943 (32 days postoperative) he began to have sharp pain in the left 
flank radiating to the left side of the scrotum Further roentgenograms showed calcifica- 
tion in both renal areas and in the left ureter (Fig 5) From the available cystoscopic 
and radiographic evidence it was assumed that these calculi had developed rapidlv and 
probably were comparatively soft Blood calcium and phosphorus determinations were 
within normal limits 

During the following three weeks the patient was cystoscoped, indw'elling bilateral 
ureteral catheters w'ere inserted for 48 to 72 hours on six occasions, and the renal pelves 
were lavaged with Suby’s solution "G” (citric acid 32 3 Gm , magnesium oxide 3 8 Gm , 
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sodium carbonate 44 Gm , distilled water a ,.:io cc ') at intervals of one to three 
hours Small doses of sulfathiazole wei dunng tln<= period of frequent instru- 

mentation The ureteral calculi passed Sj... neously The calcification m bo< renal 
pehes disappeared (Fig 6) The patient remained asymptomatic and left the jspital, 
June I, 1943, with s'erilc urine 

Follow-up studies hare been frequent and have failed to show any recurrence of the 
calculi The patient has remained asymptomatic P3elographic studjq September 21, 
1943, failed to show am chan-’e from that demonstrated after the second operation 
(Fig 4) The patient w'as Ss.cn last September 21, I 943 , but correspondence of 
December 15, 1943, reveals that he is still entirelr asymptomatic 

Fhumc Tli'b patient with a hoiseshoe kidney had epigastric symptoms 
more or less ttpical of the classical s)mdrome and w'as treated for pyloric 
spasm (which had been demonstiated roentgenologically) without success 
Relief was obtained onl) after symphysiotomy and bilateral nephropexy 
Despite the chronicity of the s) mptoms due to the anomaly pel se, he did not 
seek treatment until calculi had foimed 111 the left half of the kidney and had 
become symptomatic If these calculi had not been demonstrated in a routine 
plain roentgenogiam, attention might never have been directed to the 
urinary tiact and the fundamental pathology might have gone unrecognized 
Although iemo\al of the calculi and fixation of that kidney promptly 
eliminated the left renal complaints, the more classical symptoms persisted 
because the right kidney w-as situated over the great vessels These m turn 
stopped as soon as the deformity was corrected Even though this patient 
had no postoperatn e hydronephrosis and the urine remained steiile, calculi 
developed in both kidneys after the operation on the right These were 
dissolved or passed spontaneously as fiagments after frequent irrigation wuth 
Suby’s solution “G*’ through indwelling ureteral catheters The fact that 
the recurrent calcification w'as recognized early may have enhanced the 
response to this nonoperative treatment of the stones The patient has 
remained asymptomatic and has had no further recurrences during the 
subsequent seven months 


SUMMARY 

The incidence of horseshoe kidney is appi oximately i 600 in clinical 
and postmortem examinations Most of these are discovered accidentally, 
have no secondary renal pathology, produce no symptoms and require no 
treatment 

Not infrequently, secondary lesions develop m horseshoe kidneys and 
may be of any of the pathologic types which affect the nonfused kidney These 
cases represent the most common type of symptomatic horseshoe kidneys 
w'hich are recognized clinically and the symptoms usually are due to the 
secondary pathologic processes Secondary disease of major significance 
should be treated by hemmephrectoniy Less radical procedures which pre- 
serve both halves of the kidney {eg, pyelohthotomy) should be accom- 
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panied by symphysiotomy and nepbrooexy on that side liecause of the danger 
of remaining symptoms attributable to the fusion alone 

A small but distinct group of horseshoe kidneys without secondary 
patholog)’- will present vague abdominal or back symptoms which may be 
mistaken for gastro-intestinal disorders or pathology in some other system 
Apparently the symptoms of the “horseshoe kidney syndrome” are produced 
bj pressure on adjoining nerves by the isthmus of fusion or by the ectopic renal 
masses Relief is obtained by symphysiotomy and nephropexy In a fev 
such cases it may be necessary to perform a nephropexy on the opposite 
side also before complete relief is obtained 

In all surgery on horseshoe kidneys the conventional, extiapentoneal, 
lumbar approach is satisfactory and the one of choice 

Another case is added to the small list of patients treated successfully 
by symphysiotomy and bilateral nephropexy Pyelolithotomy also was per- 
formed in this case Recurrent calculi were recognized early and dissolved 
with Suby’s solution “G” after irrigating the renal pelves through indwelling 
ureteral catheters The patient has been followed for seven months with no 
further recurrence of calculi or symptoms 
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WILMS’ TUMOR IN A HORSESHOE KIDNEY* 

CASE REPORT 

E L Eliason, M D , AND L W Stevens, M D 

PlIILADrLPHIA, Pa 

This case is piesented because it combines an unusual lesion uith several 
piobleins in clinical management 

CASE REPORT 

The patient, a child, age six, was admitted to the University of Pennsjlvama Hospital 
in November, 1943, with a large abdominal tumor and high fever She had apparently 
been well until the age of two and a half years, when she had the first of a long 
series of unexplained febrile illnesses usually ascribed to upper respiratory wfections and 
bronchitis During one of these episodes she was studied in another institution and found 
to have what was thought to be an enlarged spleen No definite diagnosis was made and 
the child disappeared from medical observation until shortly before the present hospital- 
ization On admission, she appeared acutely ill with a high, spiking temperature ranging 
between 101° and 104° F A large, smooth, rounded mass occupied almost the entire 
left side of her abdomen Tympany over the mass suggested that it was retroperitoneal 
and not of splenic origin Blood pressure 140/94 Blood urea nitrogen — normal 
Repeated uranalyses were normal Blood studies showed normal values except for a 
mild leukocytosis 

An intravenous urogram showed a horseshoe kidney in an ectopic position with the 
right component overlying the sacrum and the left lying just above the pelvic brim 
There was good clearance of dye bilaterally 

A large soft tissue mass containing calcium was situated in the left upper quadrant 
above the renal area The iliopsoas shadow on the left was obliterated in addition to 
the transverse process of the 12th dorsal vertebra 

Barium enema showed an intnnsicalU normal colon displaced forward by the mass 
Chest roentgenograms and complete bone survey were negative 

Operation — The child was operated upon November 19, 1943, through a trans- 
peritoneal approach and a tumor found arising from the upper pole of the left segment 
of a horseshoe kidney The lesion, including the entire left renal component, was removed 
without difficulty, dividing the horseshoe at its symphysis There was no evidence of 
any metastatic spread The tumor was apparently completely removed The child’s 
postoperative convalescence was entirely uneventful Her fever disappeared and she 
was discharged two weeks later with a normal urine, blood urea nitrogen and urinary 
output Since discharge she has remained well, gaining almost 15 pounds m two months 
Pathologic Erammation — The microscopic sections showed the lesion to be an 
embryoma of the kidney containing both carcinomatous and sarcomatous elements There 
was no evidence of infiltration in the small margin of normal kidney removed with the 
tumor Gross Dcscitpfwn The specimen consists of a rounded encapsulated mass 
IS X 10 X 48 cm and a small piece of tissue apparently kidnev measuring 5x3x2 cm 
The large mass is grey and shows some nodularity and on cut surface it bulges It is 
quite soft When cut, the surface is not homogeneous but apparently composed of se\ eral 
elements The greater part is a yellow-grey, very soft lobular tissue m the center of which 
are strands of yellow and yellow-green tissue This is slightly more firm At one 

* Presented before the joint meeting of the New York Surgical Society and the 
Philadelphia Academy of Surgery at Philadelphia, February 9, 1944 

788 



\oluino 110 
^ umber 5 


WILMS’ TUMOR 


pole there is a small hemorrhagic C}Stic area about 2 cm in diameter Sections are 
taken from seieral axeas of the tumor The small specimen shows on one side 
apparently noimal pink tissue froiii kidnej’- and on the other side gre3nsh tissue but fairlj" 
firm Sections are taken across tins at three points and parallel to the gre}' surface 
These are labelled A Calcified plaques aie palpable beneath the capsule Fixation — 
Bourn’s Mtooscoptcally, the specimen snows large areas of low columnar cells which 
ha\e quite large nuclei These arc arianged in a glandular fashion in some places but 
in mam other areas they seem to be wildly growing with no tendency toward acini 
formation Some acmi shows a tendency toward cyst foimation There are many 
necrotic areas in the tumor and some areas of hemnnhage Thete are some fibious tissue 
septa through the tumo', some of which have a myxomatous appearance The small 
piece of kidnex shows no evidence of infiltiatum of tumor m any area No smooth 
muscle elements arc found Pathologtt Diagnosis Enibiyonal sarcoma of kidney 
(adenosarcoma type) A’o/c This tumor apparently belongs wuth adenosarcoma sub- 
classification of the Wilms’ tumor group although the glandular differentiation pre- 
dominates The resection is wude of the tumor 

DISCUSSION 

The problenii, pi evented b) this case aie Fust, the best tieatnient of a 
Wilms’ tumoi , and second, the pi oblein of treating a W ilms’ tumoi m one 
segment of a hoiseshoe kidney Although embryomas of the kidne} aie one 
of the most common tumors of the abdomen 111 childhood, laiely hate these 
children lived to reach pubeity It has been stated that m a senes of 500 
tumors of all types m childien, 20 pei cent tteie kidney tumors Piacticall} 
all of these w ei e embryomas Considei able pessimism has sprung up 1 egarding 
the prognosis for children with this tumoi , and while it is still ti ue that the 
toll is high, the outlook is not as hopeless as many would suggest A review 
of Ladd’s statistics for the Children’s Hospital in Boston indicates that 
about 25 per cent of his cases have sui vived long enough to be considei ed cured 
In the treatment of these tumors there aie two schools of thought The 
first, and oldei group, advocates preopeiative iriadiation ovei the gxowth 
with two objects 111 mind (i) To 1 educe the size of the local mass so that 
it xvill be technically easier to lemove, and (2) to kill off the moie malignant, 
radiosensitive cells in the tumoi and thus prevent then escape into the blood 
stream duimg the operative manipulation 

Again. Ladd, 3\ith probably the greatest peisonal expeiience with the 
problem at the piesent time, recommends removal of the mass as soon as 
discovered using the transpei itoneal approach with ligation of the renal 
vessels befoie manipulation of the mass He is convinced that loentgeiio- 
therapy has been too widely employed without consideration of the end- 
results obtained Perhaps the most convincing arguments in favor of his 
thesis are the reputed cures The few apparently cured patients referred 
to in the liteiature received no pieoperative irradiation 

During the last eight years Ladd has removed 22 Wilms’ tumors, v ith no 
operative mortality, thus refuting the statement that preoperative irradiation 
IS necessary to obtain a low operative mortality 

Listed 111 his series as probable cures of lenal embryomas are 14 out of 
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56 cases alive and i\ell from two to 21 years afi Noperation Only one of 
those 14 patients had pieopeiative radiation ' \ 

Bothe, in an analysis of 44 cases fr mi the hteia e, found that leciurences 
and metastases weie lepoited in some, 'leases ten yeaA>,^aftei the removal of the 
primary growth With this possib;;lity in mind he states that the most 
skeptical analyst would accept but eight of the 44 as cured It is impoitant 
to note that the eight cases of piobable cures never had either pre- or 
postoperative irradiation He peisonally adds seven cases treated without 
irradiation, and finally states that he agrees with Ladd in voicing the opinion 
that in these mixed tumors or embryomata immediate 1 emoval gives a 
better chance of cuie than does iriadiation and a delayed nephrectom}'^ 
Finally, the case of the complicating problem of a horseshoe kidney must 
be considered This, m itself, is not a paiticulaily uncommon anc naly 
It IS associated with a high peicentage of pathologic lesions mostly dependent 
on the high vential implantation of the iireteis, a situation resulting in 
poor drainage from the renal pelvis There aie few lecorded instances of 
lenal tumors associated with horseshoe kidneys Fortunatel)'’, this tumor was 
isolated m the uppei pole of one segment and the remaining tissue appealed 
normal and unmvolved 

Gutierrez speaks of the “horseshoe kidney disease” stating that these 
kidneys almost invariably, sooner or latei, develop nephritis pyelitis, pyone- 
phrosis or stone, with lesultant death They aie not immune to hyperne- 
phroma and papillary carcinoma but raiely produce the Wilms’ lesion In 
fact, we could not find a single case of the latter reported in the literature 
This anomaly is usually the results of lower pole union, seldom of upper 
pole union, so often accompanied by other anomalies, such as horseshoe 
suprarenals, diaphragmatic henna and spina bifida Of great importance 
is the anomalous blood suppl}'’ of this double kidney The aiteries usually 
enter the kidney posteiioi to the pelvis and A^ary m numbei from foui to as 
high as six with one 01 two enteiing the symphysis itself The meters cioss 
in front of the symphysis and anomalous 01 abeiiant aiteiies are the rule, 
often taking then origin fiom the aiteiies of adjacent stiuctuies These 
conditions must, of necessity, jeopaidize a successful tiansplantation of the 
1 econstructed nephros 

The question of fuither caie foi this child noiv lemams Roentgenotheiapy 
has been decided against because she has no knoAvn malignancy remaining 
m her body If she sui vives a sufficiently long pei lod of time Avithout metastasis 
It would seem advisable to attempt some foim of nephropexy to piotect hei 
remaining kidney from the usual obstiuctive and inflammatory processes 
resulting from the ectopic position of the organ, its ureter and pelvis 

REFERENCE 

Gutierrez, R Clinical Management of Horseshoe Kidney Am Jour of Surg, 14, 
657, December, 1931, ‘idem, ibid 15, 132, January, 1932, idem, ibid 15, 345, 
February, 1932 
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The many reports on the parenteral use of concentrated and purified 
peni'iilhn have established its efficacy in cases of bacteremia, meningitis and 
internal abscesses Florey,^ Abraham, Cham and Fletcher,^ and the Committee 
of Medical Research,^ have also reported that the concentrated and purified 
penicillin has been eftective when applied externally in cases of acute osteo- 
ni}ehtis, furuncles, soft tissue abscesses and wounds Recently, Robinson 
and Wallace* investigated the possibility of using crude penicillin externally, 
as the suppl}' of the purified product is still limited and not generally avail- 
able Filtrates of Pemctlhiwi notatnm cultures and gauze dressings which 
were inoculated wnth the fungus w'ere applied directly on infected w’-ounds and 
abscesses Excellent results w^ere obtained w'hen this treatment was con- 
tinued for three to six da)'s 

As crude penicillin seemed to be a promising therapeutic agent for local- 
ized infections, a study w^as undertaken at the Willard Parker Hospital to 
determine the efficacy of this product wdien applied as nose and throat drops 
m cases of laryngoti acheal infections Crude penicillin was available at this 
hospital, as it has been used since 1941 in media to isolate H mfliienzae from 
mixed cultures ^ 

PREPARATION OF CRUDE FILTRATES OF PENICILLIN 

The crude penicillin filtrates used were prepared by the Fleming** method, 
w'lth a few^ modifications W e found that the f ollowung medium gave excellent 
yields of penicillin 


Trj ptose-phosphate broth — Difco 

Magnesium sulphate 

Potassium chlonde 

Sodium nitrate 

Brown sugar 

Tap water 


29 5 grams 
1 0 gram 

1 0 gram 
3 0 grams 

30 0 grams 
2 000 Ml 


Sterilize in autoclaAie for 15 minutes at 15 lbs 


* Resident physician, Willard Parker Hospital 
t Bacteriologist, Willard Parker Hospital 
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PROCEDUBE 

1 A fairly large inoculum of both spores and mat of a known culture of 
P cmcillnun notatuiii, obtained from the American type culture collection, was 
grown in shallow layers of broth Seventy-five milliliters of this broth in 
250 Ml Erlenmeyer flasks gave the best yields of penicillin 

2 The cultures were kept at room temperature (20° C ) in the dark 
foi eight to ten days, depending on the rate of growth A heavy mat, with 
many spores, and alkalinity was used as evidence of penicillin production 

3 Potency Tests The broth of each flask was then titrated by the 
turbidimetnc method," since the amount of active principle of these cultures 
IS not always the same Standard cultures of Staphylococcus axaeiis and 
Sti eptococcus hcmolyticus^ were used as the test strains Purified penicillin* 
containing 102 Oxford units pei mg** was used as a standard to determine 
the number of units of penicillin 111 the crude preparation The test was 
perfoimed by making serial dilutions of both types of penicillin m 10 Ml of 
beef heart infusion of broth as follows i 5®) i 100, i 500 and l 1000 in 
duplicate Eighteen-hour broth cultures of both test strains were previously 
adjusted to contain i x 10" micro-organisms per Ml McFarland scale 
One-tenth milliliter of this dilution of the staphylococcus was then added to 
each tube of the first set of dilutions of the two penicillin preparations and 
the streptococcus to the other set Failure to develop turbidity after 18 
hours incubation at 37° C was accepted as evidence of inhibition Inhibitory 
action was determined by the least amount of penicillin necessary to inhibit 
the growth of the inoculum It was found that oui preparation usually 
contained approximately 800 units per Ml 

4 After potency tests were read, the broth of those flasks showing at least 
500 units per Ml were pooled and the leaction was then adjusted to approxi- 
mately /’n 6 8 with 3 per cent HCl, using phenol red as the indicator 

5 The bioth was then filtered through a W ‘Berkfeld’ filter and the filtrate 
(penicillin) was then retested for potency and also for sterility 

6 Sterility tests weie performed by using the same dilutions of penicillin 
as for potency tests , these dilutions were inoculated into a duplicate set of 
tubes containing 10 Ml each of dextiose broth, glucose semisohd broth and 
111 beef heart broth One set of these tubes was incubated aerobically and 
the other set was incubated anaerobically at 37° C for 48 hours If there 
was no evidence of growth the penicillin was considered sterile and safe 
for clinical use This crude penicillin, when stored in the refrigerator, main- 
tained its potency for six to eight weeks 

7 Sensitivity tests on the inici o-orgainsm isolated from the patient is 
also performed by the method described m the first paragraph under “Potency 
Tests ” This is especially important, as some of the staphylococci and strep- 
tococci are resistant lo penicillin 

* Purified penicillin was supplied fay Merck & Co 

792 



Volume 119 
Number 5 


CRUDE PENICILLIN 


8 The mats of Penmllmm notatimi weie saved m the oiigmal flasks for 
a period of one veek and gauze diessings inoculated lyith them as needed 

CLINICAL USE 

This crude peniciHin piepaiation was used as nose and thioat diops and 
foi local application on a tiacheotomy wound on a ten-month-old infant (M F ) 
This patient, when admitted to the hospital, was acutely ill and had almost 
complete stenosis due to subglottic edema and thick gieen exudate on the 
cords as levealed by laiyngoscopy Cultuies fiom the nose, th oat and 
larynx revealed hemolytic Staphylococcus am cus 

SuFadiazme and steam tieatment weie given, but the patient’s condition 
giew' w’Oise, and five hours aftei admission a tracheotomy was performed, 
with complete lehef of symptoms Two dacs after tiacheotomy the patient 
again developed seveie lespiiatoi}'- distress and a bioiichoscopy w'as pei formed 
Aspiration of a waxy mucus plug gave complete lelief of symptoms 

Sulfathiazole was then used because of continued temperatuie and the 
crude penicillin was applied as nose and thioat drops four times a da\ The 
condition of the patient giadually impioved, chemotheiapy and penicillin were 
discontinued after the thud day of tieatment The tiacheotomy wound, 
however, became infected with the Staphylococcus am cus three days after 
the operation Sulfathiazole powdei, which had been applied to the wound, 
was ineffectual, and the edges of the wound w^ere neciotic, wnth a pioftise 
discharge of thick green pus \\ hen the tracheotomy tube w'as i emoved six 
days postoperatively, attempts to close the w^ound w^eie unsuccessful Local 
application of the crude penicillin, 20 drops eveiy houi on the open wound, 
w’as begun after the sulfathiazole powxlei w^as discontinued Within three 
days the wound showed healthy gianulation, with a small amount of thin 
discharge 

After nine days of penicillin tieatment the wmund was completely healed, 
leaving a smooth scar Roentgenologic examination showed only slight 
compression of the trachea 

Two other patients w'ere tieated wnth this type of penicillin They had 
severe pharyngitis caused by Staphylococcus am cus One, C W , a six-yeai- 
old male Negro, was admitted to oui diphtheiia seivice with a five-day history 
of illness The child had a temperature of 104 8° F and w^as 111 a comatose 
state Examination revealed a membianous tonsillitis, cervical adenitis 
and a “bull-neck,” suggestive of diphtheria Bacterial examination of nose, 
throat and larynx revealed Staphylococcus aureus m pure culture Sulfa- 
diazine was administered for the first 48 houis after admission, but had to 
be discontinued because of oliguria The condition of the throat remained 
unchanged Crude penicillin w^as then applied by means of a swab directly 
on the tonsils and pharynx every three hours for three days and four times 
a day thereafter for three days On the third day of treatment there w^ere 
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only lall patches of exudate on the tonsils and pharynx, and at the end of 
seven lays there was complete clinical recovery 

The third patient treated with penicillin was a five-and one-half-year-old 
white iiale, R C , who piesented the same clinical picture as C W He was 
admitted to our diphtheiia seivice on the fourth day of illness A cheesy, 
necrotic, thick membrane was seen in his pharynx and throat Cervical adenitis 
was also present but not as maiked as in C W Sulfadiazine was given for 
four days Penicillin was administered on the second day after admission in 
the same manner as foi C W The bacteriologic examination revealed Staphy- 
lococcus am eus m throat and lar}mx The temperature, which was 103 6° F 
on admission, dropped to normal on the third day of treatment The throat 
was clinically improved three da3’^s after penicillin tieatment was. begun 
and was completely noimal five days after the beginning of the treatment 

These cases illustrate the use of local application of the crude penicillin, 
vliich IS prepaied in our hospital laborator}' Tbis preparation was extremely 
efficacious in clearing nose and throat infections as cvell as a tracheotomy 
wound infected with hemolytic Staphylococcus am eus 

ADDENDUM 

Since this paper was submitted a case of surgical scarlet fever evas tieated 
successfully wuth both gauze dressings inoculated wuth Pemcilhum iwtatmn 
and crude penicillin filtrates A critically ill, eight-year-old white female \vas 
admitted to the varicella service on the third day of illness, with a tempera- 
ture of 106° F She had a history of a streptococcus infection of the left 
hand 19 days before admission The varicella lesions on the abdomen W'ere 
infected and an extensive cellulitis, extending up the sides to the line of the 
nipple and down to the midthighs, -was present Cultures from the infected 
lesions show^ed hemolytic streptococcus The inoculated gauze dressings 
weie placed over the entiie abdomen and were kept moist with the crude 
penicillin diluted to contain 200 units per Ml The treatment w^as continued 
for ten days The cellulitis began to subside aftei the third day of treatment 
and on the fifth day there w^as only a small aiea, 3x3 inches, wdiich 
was induiated On the tenth day all the lesions w'ere healed and theie 
was very little scarring During local penicillin applications she was also 
given sulfadiazine, seven grains every four hours A younger sister of 
this patient, admitted to the hospital two weeks previously, had the same 
type of infected varicella lesions and cellulitis of the abdomen Sbe received 
only sulfadiazine The infection localized in the right inguinal area, necessi- 
tating surgical intervention The wound is still draining, two weeks after 
the opeiation 


We wish to express our appreciation to Dr Vera B Dolgopol and to Dr Jerome 
Kohn for their suggestions which aided m the preparation of this paper 
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AND 
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FROM THC DLPARTMl NT or SURGERA, UNI\ERSIT\ HOSPITAL CHICAGO ILL 

The plrpose of this papei is to repoit a case of postoperative chronic 
progressive gangiene of the abdominal wall, to point out its characteristic 
features and to differentiate it clearly from the chronic undermining ulcer 
as described by Aleleney ^ Alelene}'- review'ed the literature up to 1933 and 
though there w^ere a number of cases reported, it w’as believed that many 
have been lost in the liteiature because of inadequate titles In a more 
recent review of the liteiature’ less than 90 cases w’ere found 

Postoperative gangrene should be differentiated fiom other cbronic 
gangrenous lesions of the skin, namely gangrenous impetigo fusospirochetal 
gangrene, and amebic infection, wnth gangiene - Gangienous impetigo appears 
in undernourished individuals of any age-gioup who are frequentl} suffering 
from recurient attacks of dysentery The lesion may be found any place 
on the body, although the scalp, face, and abdomen are affected most fre- 
quentl)'’ Small vesicles suriouiided by a red zone appeal first and, subse- 
quently, the center becomes dark gangrenous, and depiessed The lesions 
gradually inciease in size and may coalesce, although one to tw’O centimeters is 
usually the largest size The disease is contagious Fusospirochetal gangrene 
IS found in human bites Inflammation occurs early and this is soon follow'ed 
by a foul-smelling exudate The margins of the wound are daik grey-green 
in color The infection spreads to the adjoining bones and joints burrows 
to the underlying structures and may pioduce multiple draining sinuses at 
a distance Amebic infection of the skin, w'lth gangiene, usually occuis 
after a period of days or weeks following the spontaneous 01 operative drain- 
age of a liver abscess The edges of the wound aie mdmated, raised and 
dark browm As the necrosis spreads the center of the lesion remains 
ulceiated and covered w'lth granulation tissue The surface contains a foul- 
smelling exudate of thick, brow'insh, blood-tinged pus 

CASE REPORT 

E G , w'hite, female, age 69, married, Avas admitted to the University Hospital from 
another institution, September 3, 1942, wuth a previous diagnosis of a postoperative 
Avound infection 

Past Htstoiy On July 14, 1942, through a AIcBurne}’- incision, an appendiceal mass 
Avas found Sulfathiazole (7 Gm ) Avas placed about the inflammatory mass and the 
closed, Avith one cigarette dram On the fourth postoperatn e day acute 
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bUigical parotitis ocemred This subsided in a few days under roentgenotherapy On 
till, tenth postopeidtnc da) the dram was removed and there was a moderate amount of 
purulent drainage from the wound B) the 14th postoperative da), the infection had 
spread to the skin and subcutaiwous tissues 

Ihe patient was admitted to the University Hospital on her 51st postoperative day 
At this time, the phisical examination ie\caled an elderly, wdnte, emaciated, almost 
moribund female complaining of se\eie pam 111 an ulcerated area around the region 
of a McBurne) incision The inttie abdominal wall was replaced by an ulcer, the 
base of which was composed ‘of aicas of suppuration and granulation tissue, overlaid 
in some areas with both old and recent blood clots The rectus muscle W'as bare m the 
right lower quadiant No sinus was found at the wound site leading into the abdominal 
caMty The margins of the ulcer were composed of ovei hanging gangrenous brown skin 
which, m turn, was surrounded by a purple aiea aliout i 5 cm m w'ldth, w’hich w'as not 
undermined This purplish area of skin meigcd into a red area about i cm m w'ldth, 
W’hich shaded oft into normal skin (Fig 1) 

IModerate pitting edema of the feet w'as present There w^ere no other significant 
findings Rectal temperature 99 6° F Hemoglobin 10 Gm percent (Sahli) Red blood 
cells 3,470,000, white cells 14,400 There were no significant findings m the urine 
The Wassermann serologic reaction was negative 

Alaterial cultuied fiom \arious areas of the base and margin of the ulcer revealed 
Staphylococcus atiicus, which grew’ both aerobicall) and anaerobically, and B coh 

Because the patient was so critically ill, excision of the gangrenous border and 
adjacent normal skin was delayed However, the overhanging gangrenous skin edge 
was debrided and the base of the ulcer irrigated with normal saline solution Actuated 
zinc peroxide w’as applied local!) only on an empirical basis, wuth no resulting diminution 
in the spread of the lesion or change m its characteristics Blood transfusions w'ere 
given to replace serum protein loss and to combat anemia Under this regimen the 
patient’s general condition gradually improved 

On October 26, 1942, the patient’s general condition had improved sufficiently to 
permit administration of a general anesthetic By this time the base of the ulcer had 
become relatively clean but the ulcer margin had progressed to the chest w’all up to the 
level of the fourth costal cartilage and around the right flank almost to the midline 
posteriorly ^Material cultured from the ulcer revealed only Staphylococcus aiocus, 
W’hich grew both aerobically and anaerobically 

Under nitrous oxide anesthesia, the upper and lateral borders of the ulcer were 
excised beyond the red zone so as to include normal tissue Microscopic examination of 
this tissue revealed nonspecific chronic inflammation and no undermining of viable 
skin (Fig 2) About 8 Gm of sulfathiazole crystals w'cre sprinkled over the whole 
ulcer base, and warm, moist dressings applied These dressings were changed daily 
A blood level of 12 mg per cent w’as obtained, due to local absorption of the sulfa- 
thiazole A secondary B pyocyancus infection w’as controlled by daily irrigations with 
2 5 per cent acetic acid 

Under this regimen the border at the site of excision remained stationary and began 
to epithelize in a few’ places Because the base of the ulcer remained infected, skin 
grafting w'as not considered at this time 

The patient expired December 5th, 1942 (the 144th postoperative day) Final 
clinical diagnosis was (i) Postoperative chronic progressive gangrene of the abdominal 
wall, (2) cachexia, and (3) exhaustion syndrome 

At autopsy the gross pathologic findings consisted of the ulcer involving the w’hole 
anterior abdominal w’all extending up to the level of the fourth costal cartilage and 
under the right breast, dowm over the iliac crests for about 5 cm beyond the inguinal 
ligaments and posteriorly around the right flank to the midhne The base of the 
ulcer in the right lower quadrant was formed of thickened peritoneum No sinus was 
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Fig 2 — Dr Ruth Balkin Biopsy from margin of nicer 

In the gangrenous aonc (most of the gangrenous skin pre\iously debnded), the tissue is 
completely necrotic and only degenerating polymorphonuclear leukocytes and round cells and a feu 
hyalinized connective tissue fibers are seen The necrosis extends down to the subcutaneous fat 
tissue At this point there is a sharp line of demarcation formed by newly proliferated capillaries 
and small numbers of fibroblasts This granulation tissue as well as the underlying fat is infi! 
trated with polymorphonuclear leukocytes and round cells, which diminish in number toward the 
deeper portions i f the fat tissue 

The purple zone is characterized by the presence of large numbers of poljmorphonuclear 
leukocytes and a few round cells There are still a feu recognizable collagenous connective tissue 
fibers in the dermis and the oterlying epidermis remains intact Cultures should be made from 
the purple zone for the hemolytic Staphylococcus aureus 

In the red cone there is granulation tissue similar to and continuous with that seen aboae 
the fat tissue in the purple and gangrenous zones Cultures should be made from the underlying 
tissue in the red zone for microaeroptnhc nonhemolytic streptococcus Bejond this granulation 
tissue the capillaries are dilated and there are small infiltrations of cells consisting mostly of the 
large and small mononuclear cells and a few polymorphonuclear leukocytes These cellular infil 
trations are for the most part perivascular Note that the purple and red zones are raised above 
the leiel of the normal skin (x 25) (See Figure i ) 


bacterial gangrene as follows “It usually begins to appear about the end 
of the first or second week after operation, eithei as an infection of the 
whole wound or as a localised induration about retention sutures At 
first the wound becomes red, swollen, and tender Within the next few 
days the wound margins oi the stitch holes develop a carbunculoid indurated 
appearance The center of activity becomes purplish in color, while the 
outer zone takes on a brilliant red tint The whole region becomes exquisitely 
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Chronic Undermining 
Ulcer (Meleney) 
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An> part of body 
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In debilitated elderly individuals in whom an operation for drainage of 
an empyema or peritoneal abscess is to be performed, the possibility of 
postopeiative chronic progressive gangrene of the skin should be kept in 
mind Under such circumstances, suturing of the vound may predispose 
to this complication During the postoperative period, the wound should 
be observed carefully and at the earliest sign of gangrene, the entire border, 
including normal skin, should be excised Sulfonamides may be applied 
locally, although m our experience these drugs were ot no value Aftei 
the infection is controlled and healthy granulation tissue is obtained, skin 
grafts may be applied to the ulcer 


SUMMARY AND CONCLUSIONS 

An unusual case of extensive postoperative chronic progressive gangrene 
of the abdominal wall was observed This may follow drainage of a deep 
abscess in either the peritoneal or pleural cavities, especially in older indi- 
viduals where the wound has been sutuied Treatment consists of early 
wide excision of the ulcer margin, including normal tissue, replacement of 
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ANNOUNCEMENT 

THE SAIMUEL D GROSS PRIZE 




The Philadelphia Academy of Surgery has announced that competition 
IS now open foi the Samuel D Gioss Prize of $1500 Essays will be 
leceived until January i, 1945 The Committee members are Charles F 
Mitchell, M D , Calvin M Smyth, M D , and Damon B Pfeiffer, M D 
The conditions annexed by the testator are that the prize “shall be 
awarded every five years to the writer of the best original essay not exceeding 
one bundled and fifty printed pages, octavo, in length, illustrative of some 
subject in Surgical Pathology or Surgical Practice founded upon original 
investigations, the candidates for the piize to be American citizens ” 

It IS expressly stipulated that the competitor who receives the prize 
shall publish his essay in book form, and that he shall deposit one copy of 
the work in the Samuel D Gross Library of the Philadelphia Academy of 
Surgery, and that on the title page it shall be stated that to the essay was 
awarded the Samuel D Gioss Piize of the Philadelphia Academy of Surgery 
The essays, which must be written by a single author in the English 
language, should be sent to the “Tiustees of the Samuel D Gross Prize 
of the Philadelphia Academy of Suigeiy, caie of the College of Physicians, 
19 South 22nd Street, Philadelphia,” on or before January i, 1945 

Each essay must be typewritten, distinguished by a motto, and accompanied 
t>by a sealed envelope bearing the same motto, containing the name and address 
of the writer No envelope will be opened except that which accompanies 
the successful essay The Committee will return the unsuccessful essays if 
reclaimed by their respective writers, 01 then agents, within one year The 
Committee reserves the right to make no award if the essays submitted are 
not considered worthy of the prize 
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A PHYSIOLOGIC ANALYSIS OF THE NATURE AND 
OF THE TREATIMENT OF BURNS 

Captain William W L Glenn, M C 

Ar’MY or THE UxiTED StATES 

The purpose of this communication is to discuss some of the local physio- 
logic changes m and about burns and certain physiologic requii ements neces- 
sary for the lational tieatment of these injuries On the basis of this dis- 
cussion it becomes possible to review a method of treating burns designed 
to meet these requirements and pi oven efficacious both in the laboratory and in 
the clinic 

The local treatment of burns necessitates consideiation of thiee funda- 
mental lesions (i) Injury to the epithelium, (2) injury to the vascuHr bed, 
particularly' the capillaues m the burned area, and (3) injuiy to the sui- 
rounding and supporting tissues Each is a distinct lesion characteristic of 
the tissue affected, and each is vitally concerned 111 the ultimate healing of 
the wound Naturally, consideration of an}'’ one of these lesions requiies 
appraisal and consideration of the other two It is believed that the under- 
lying cause for the lack of uniformity in the treatment of burns has been 
failure to appreciate this triad of lesions and the physiologic changes brought 
about by them For example, injury to the epithelium is the most obvious 
lesion in burns, and the one which has received most attention is local 
therapy But with this go increased capillary permeability and injury to 
supporting tissue 

THE GENERAL NATURE OP A BURN OF THE SKIN 

In a burn the extent of injury to individual cells is relatively constant 
over an appreciable surface area, and beyond this there are cells damaged, 
more or less, dependent upon the length of exposure and the degree of heat 
applied. These gradations of injury interfere somewhat with experimental 
observations in which it is desired to create a very constant and lepeatable 
burn The inevitable differences in degree of injury are important, however, 
not only from the pathologic standpoint but from the physiologic standpoint 
as well, since degree and persistence of physiologic reactions Mill depend 
upon the severity of the pathologic changes in the tissue Depending upon 
their severity, burns produce varying degrees of systemic effect, but the 
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cause, or causes, of these serious effects upon the patient have not been 
identified satisfactorily Extensive studies on the blood have revealed 
but few changes in the known chemical constituents Elevation of pro- 
tein metabolism following severe burns has been known for some time 
French workers^ recognized a large amount of undetermined nitrogen in 
the blood of badly burned patients and attributed this to “polypeptides ” 
Other workers”’ ^ in this country doubt this suggestion Taylor, and his 
coworkers®’ ^ have recently made a thorough stud> of protein metabolism 
in severely burned patients They attributed their findings of an irreversible 
azotemia with a large amount of undetermined nitrogen to an increased rate 
of protein catabolism plus a partially damaged kidney They found this 
type of azotemia chiefly in patients who also showed hemoglobinemia and 
hemoglobinuria They made the interesting and important observation that 
severely burned patients lost large amounts of nitrogen m the urine and that 
more than four times the normal protein intake was necessary to keep them 
in positive nitrogen balance Perlmann, Glenn, and Kaufman® described 
the appearance of a new globulin fraction in lymph collected directly from 
the burned extremity in calves It is not known as yet just what significance 
can be attached to this finding, but it is certain that it is in some way related 
to the thermal injury and that the new globulin comes directly from the 
burned area Muus and Hardenbergh® have reported that lymph collected 
from lymphatic trunks draining severely burned skin and subcutaneous tissues 
in calves and dogs contains a substance which increases the oxygen utilization 
of slices of liver from normal rats This substance is of unknown composi- 
tion It IS not the globulin described by Perlmann, and her associates, since 
that compound does not affect oxygen utilization The finding of something 
in the exudate from burns, which is precisely what the lymph utilized by 
Muus and Hardenbergh is, must prove of value in understanding both the 
local and the general changes induced by burns Animals severely burned, 
but with no break in the skin, often display a mounting temperature and may 
die with hyperpyrexia 8 to 15 hours after the injury The same observation 
has been made upon human patients and is in no way related to infection 
The fact seems to be that if a burn is extensive enough and circulatory condi- 
tions, including the lymphatic side of the process, provide thoroughgoing 
absorption, something, perhaps essential for local healing, leaks over into 
the circulation and produces systemic effects which may be highly undesirable 
One must keep this in mind in treating the shock so frequently attending 
severe burns, since the routine employment of external heat may be exactly 
the wrong thing to do, just as Blalock" has demonstrated in the treatment 
of traumatic shock 

The loss of sodium from the blood into injured tissue has been suggested 
by Fox and Keston® as the chief cause of the diminished plasma volume in 
surgical shock from all causes Fox® gave large amounts of i 75 per cent 
sodium lactate orally to patients with “extensive full-thickness” burns In 
view of the implied severity of the burns this would seem a favorable result, 
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but this form of tieatment and pai ticulai ly the evidence behind it leqniie 
much more study before reliance can be placed upon them 

SPECIAL CHANGES IN BURNS 
1 THE EPITHELIUM 

The primary function of the epithelium is protection of the underlying 
structures The protective covering does not consist of the epithelium alone 
but, in addition, a much thicker and tougher layer between the epithelium 
and the subcutaneous tissue below This subepithehal layer of skin is made 
up of white fibrous tissue containing in its meshes the capillaries and lym- 
phatics of the skin and in addition the veiy important hair follicles, sebaceous 
and sweat glands One of the first results of increased capillary peimeabilitv 
in the skin is the accumulation of extravasculai fluid m the superficial tissue 
spaces beneath the basement membrane and ultimately, due to piessuie from 
below, the epithelial la)^er is lifted oft and a blister is formed 

Simple destruction of the epithelium constitutes a minor or second degiee 
burn The great majority of these if tieated with any care whatever will 
heal uneventfully Reepithehzation anses from the maigins of the wound 
and from the ver}'’ impoitant haii follicles m the deeper layeis of the skin 
Howes^° has shovn by coloied photogiaph}^ that reepithehzation of a denuded 
area from the margins of a vound oi fiom an island of epithelium in the 
wounded aiea pioceeds at the late of about 05 Mm a day aftei a latent 
period of four to six days At such a slow late, leepithehzation of a large 
surface would take a very long tune if it were to come from the margins of 
the burn alone The presentation of the islands of epithelium in the hair 
follicles lying deep in the coriuni, undestroyed by the original injury, is a 
matter of great importance The chief factors concerned in the destruction 
of these islands should be appreciated and every effort made to avoid them 
They are, namely, (i) too active cleansing or scrubbing of the part at the 
time of the initial debridement, (2) the application of harmful local theiapy 
(3) infection, and (4) inordinate swelling of the subcutaneous tissue with 
resultant stretching of the skin and anoxia of these cells, especially in poorly 
vascularized areas or in areas wheie the skin is very thin 

2 THE VASCULAR LESION 

The effect of heat upon the finer blood vessels, arterioles, capillaries, ven- 
ules, and arteriovenous anastomosing branches is of major importance in 
estimating the severity of bums and in understanding current therapeutic 
measures 

Essentially, tlie effect of heat upon capillaries, short of thrombosis and 
destruction, is dilatation with increase in permeability The reaction in 
viable vessels is apparently brought about m two ways First, through 
stimulation of the pain nerve endings in the skin, there is a dilatation of 
the adjacent capillaries and arteriovenous anastomoses 111 the burned and 
immediately adjacent tissue — the axone reflex This is a reversible reaction 
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depending upon cessation of stimulation of the pain nerve endings The 
nervous effect is perhaps due to histamine or histamme-like substances released 
as the heating of the tissue occurs It is probable that still other and more 
stable chemical compounds, occurring in the injury as dead tissue is removed 
and recovery begins, are also dilator m effect and maintain the increased local 
blood supply far beyond the primary opening of the vessels Local vascular 
changes such as these should be looked upon as essential provisions for heal- 
ing, since they assure maximum oxygenation and supply of nutrient substances 
from the blood At the same time, one may conceive (it is not proved) that 
if very severe burns release vasodilator compounds into the general circula- 
tion, even in small amounts, these same substances which are so essential 
locally may induce a general and extremely slight degree of increased pei- 
meabihty of capillaries which would assist in lowering plasma volume and 
inducing shock 

Second, and more important, there is the direct effect of heat upon the 
capillary wall This, too, is reversible if the burning temperature has not 
been actually destructive McCarrelP- showed that if the temperature of 
the mucous surface of the nasopharynx did not get above 55° C dilatation and 
increased capillary permeability disappeared fairly promptly Exposure to 
temperatures above this results in a progressive delay in recovery of the cap- 
illary endothelium It has been demonstrated^® that viable capillaries injured 
in a severe burn ceased to leak abnormally m about six days following the 
injury, if no infection was present Injury to the capillary endothelium by 
the application of heat is not the sole cause for the perpetuation of increased 
capillary permeability Once swelling of the tissues has begun, capillaries 
present in loose tissue, where a large amount of swelling and stretching of the 
tissues may occur, tend to remain dilated through the stretching of their walls 
by the attached supporting tissues and through anoxia if any cause of stasis 
has been present 

A final factor that tends to perpetuate capillary leakage, and one that 
accompanies injudicious treatment of the shock that follows the initial fluid 
loss, IS intravenous therapy Harkins,^^ Blalock,^® and others, have called 
attention to the disproportionate amount of fluid injected intravenously, even 
whole blood, that an area, with incompetent widely dilated capillaries, may 
receive Salt solutions lacking protein are doubly injurious m that not only 
do they leak into the burned area m large amounts, but carry intravascular 
protein with them 

The changes m the amount and character of the extravascular fluid in 
the burned area as contrasted with sound tissue form a very important 
characteristic of burns and are directly related to the injury of the capillary 
endothelium In burns one thinks of a large amount of tissue destruction 
With this there should be a concomitant lelease of thromboplastic substance 
from the damaged cells with a resultant prompt clotting of the plasma-like 
exudate m the burned area This conception would follow^ Menkin’s theory 
of the localization of inflammation by irritants causing cell destruction 
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and blockage of diainage by coagulation in the tissue spaces and lymphatics 
It has been shown, however, that in burns caused by immersion of a part 
in boiling \\ater, the exti avascular exudate does not clot promptly but flows 
in profuse amounts through open lymphatics back to the general circulation 
It is not until some hours later that geneial clotting of this exudate occurs 
This delay in clotting oi localization of the burn exudate may be due to 
one or all of the following factors In the first place, in a burn theie is 
often a delay in the breakdown of the lulled and injured cells This may 
be due. in turn, to steiile coagulation of cells, oi to destruction by heat of 
the normally present pi eenzyme in the burned area, as suggested by Whipple 
In the second place, the comparatively minoi bum to the deeper tissues even 
in a severe surface burn may result m widespiead capillary dilatation without 
necessarily causing tissue destruction sufficiently seveie for the lelease of 
thromboplastin Although severe damage is done to the superficial tissues, 
the undersurface of the skm is amply supplied by capillaries wdiich dilate 
widely, as is easily demonstiated by the intravenous injection of the colloidal 
dye T-1824 following a bum, and leakage from these capillanes passes easily 
into the loose subcutaneous tissue below% wheie, ow'ing to little cell destruc- 
tion, the supply of thromboplastin may be very small The thii d factor is the 
finding in calves- of a great delay in the clotting time of lymph collected 
from a burned aiea m the first tw'o to four hours after the burn This 
suggested the possibility of an antithrombic substance produced m the 
burned area 

Prompt clotting of the exti avasculai exudate can be brought about at 
any time following a burn by the injection of thiomboplastin, normal fresh 
muscle or other tissue ground in salt solution, into the burned area Blockage 
of the lymphatics occurs immediately, wnth cessation of lymph flow Capillary 
permeability does not stop, how^ever, and the pait sw'^ells even more rapidly 
as blockage of the return of the plasma-hke exudate to the general circula- 
tion by way of the lymphatics has been accomplished The sw^elling in the 
subcutaneous tissue is not confined to the burned area, but may spread for 
considerable distances through normal tissue as the pressure increases m the 
burned area This spread is evident even wffien clotting of the burn exudate 
is prompt Strict localization of the exudate is not possible even by artificially 
hastening and extending coagulation Conversely, Glenn, Peterson, and 
Drinker^® found that by heparinization prior to burning so that no clotting , 
could occur, there w^as negligible swelling of the part wuth almost complete 
return of the plasma lost from incompetent capillaries to the general circu- 
lation wude-open lymphatics 

These remarks on the vascular lesion m burns and the extravascular 
exudate are important m many very practical w'ays They indicate that 
capillaries are extiemely heat sensitive, that they react to heat by dilatation, 
that then recovery may be delayed foi many days, and during this time 
leakage from them can continue in abnormally large amounts , that the use of 
intravenous plasma or other solutions must be accompanied by realization of 
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then transient beneficial eftects as long as the capillaiies lemain permeable, 
the apparent recovery fiom shock following intiavenous theiapy being only 
transitory with the patient slipping back into a dangerous state shortly 
dftei the plasma infusion is stopped The failuie of the extravascular 
exudate to be promptly and effectively localized by clotting allows foi 
maximum absorption of abnormal substances from the burn into the general 
circulation during the first six to ten hours, together with soluble thera- 
peutic agents applied locally, and foi the spread of contaminating bacteria 
and their products When clotting of the exudate has taken place it becomes 
a stagnant gel, acting as a foreign body slowly disposed of and requiring 
complete removal before healing can take place In addition, this clotted 
plasma produces an abnoimal environment for the surrounding tissue cells, 
mechanically stretching or compressing them, often, we believe, to the point 
of anoxia and death, especially in the superficial less distensible part of the 
skin The subcutaneous mass of clot forms an excellent medium for the 
growtlr of bacteria, becoming the source itself of abnormal products, and 
finally acting as a support and source of nitrogen for the proliferation of 
fibroblasts with ultimate extensive scarring Restriction of the volume of 
exudate is imperative in all burns 

THERAPEUTIC REQUIREMENTS 

Physiologically, certain definite therapeutic requirements present them- 
selves Simply stated these are (i) A protective, noninjurious covering, 
(2) a method of contiol of capillaiy leakage, and (3) immobilization of 
the part 

It IS not oui puipose to discuss the pros and cons of eschars, simple non- 
pressure dressings, continuous 01 intermittent wet dressings Suffice it 
to say that none of these methods meet either of the last two requirements 
and, therefore, do not furnish adequate treatment of fresh severe burns 

1 THE PROTECTIVE COVERING 

Of fundamental necessity are First, that the dressing does no furthei 
damage to the burned surface Cannon and Cope^^ have shown the advantage 
of using a simple bland ointment They found that epithehzation was delaj^ed 
when either tannic acid or triple dye eschars were used For their observa- 
tions they used a single donor site of a spht-thickness graft taken with the 
dermatome Allen and Koch,^® Siler and Reid,^® Cope,^® and others, 
employed gauze thinly impregnated with boric ointment Owens^^ used 
sterile gauze soaked in physiologic salt solution, and, recently, Lund^“ has 
found that grease of any sort is detrimental rathei than advantageous on the 
thin layer of gauze laid over burned surfaces and covered b)’- plaster of pans 

Second, the covering must afford protection from contamination, since 
infection is one of the most difficult problems m burns Howes^® has shown 
that epithelial proliferation is greatly retarded by infection and that actual 
destruction of epithelium by bacteria or their products occurs Hare-® has 
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pointed out that a very dangerous source of contamination is from the 
unshielded noses and throats of persons attending these wounds The recent 
work of the several clinics studying the eftects of locally applied sulfonamides, 
reported by Meleney,“'^ show that severe infections were twnce as frequent 
in w'ounds with maximum initial washing as in those that had only minimum 
washing This confirms the findings of Cope,"® who practiced minimum 
debridement in the burns treated by him wnth satisfactory results Levenson 
and Lund"® have also employed minimum debridement with excellent results 
It is important to note, how’ever, that both Cope,^® and Levenson and Lund,^® 
employed types of pressure dressings and did not imply that their results 
w'ould have been as good had they used eschars, w'here maximum debridement 
IS a first necessity 

Third, the protective coveimg should lequire infiequent change Howes^® 
has shown that frequent dressings injure delicate advancing epithelial cells 
Lund^® called attention to the severe pain occasioned by the diessing of burns 
Orr"‘ IS perhaps the gieatest proponent of the principle of infrequent change 
of dressings The danger of contamination of incompletely healed burns 
by frequent dressings is of paramount importance, and such dressings are 
contrary to sound surgical principles in the treatment of open wounds As 
Paracelsus, in 1536, so wusely expressed it "Wanly must the surgeon take 
heed not to remove or interfere wuth nature’s balsam, but protect and defend 
It m its w'orking and virtue It is the nature of the flesh to possess in itself 
an innate balsam wLich healeth wmunds ” 

2 THE CONTROL OF CAPILLARY LEAKAGE 

In 1941, Rhoads, et a!, leported the successful use of adrenal cortical 
extract m the treatment of capillary dilatation in burns Recently, in 1943, 
these same authors,^® reporting a much larger series of burns, came to the 
conclusion that as a routine measure adrenal cortical extract is not advised, 
as It does not control capillary permeability in tlie majority of burns In 
an earlier part of this paper, the factors concerned in increased capillary 
permeability were discussed, and it is not surprising that such capillaries 
cannot be rendered normal by adrenal cortical extracts 

The credit for using external mechanical pressure as a means of con- 
trolling capillary leakage probably belongs to Blair,-® w^ho, m 1924, reported 
upon the efficacy of the pressure dressing in the successful grafting of skin 
More recently, Allen and Koch^® have used a similar dressing in the attempt 
to control increased capillary permeability in burns, although this principle 
was recognized many years before The introduction of a mechanical attempt 
to control capillary leakage 111 the burned area is believed to be the greatest 
single advance m the local treatment of these w’ounds The type of dressing 
applied by Allen and Koch may be termed the external pressure dressings, 
since the pressure is dependent upon cotton elastic bandages applied firmly 
over a thick buffer layer of w^aste cotton, gauze, or sponges This dressing 
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has been used successfully by many, chief among whom ate Allen and Koch,^® 
Siler and Reid,^^ Owens, Cope,-” and others Such a bulky dressing well 
applied also afifoids a fairly high degree of immobilization of the part 
Its chief objection physiologically is that the treatment guesses at the 
amount of pressure necessaiy to control capillary leakage and consequent 
swelling At best, the pressure applied is an estimate that will vary from 
operator to operator and from dressing to dressing One must be careful 
not to produce either too much piessure or too little, the former is, of 
course, moie dangerous than the latter Another objection to this dressing 
IS that it IS difficult to hold accurately in the position of maximum function 
for prolonged periods w’lthout the dangei of loosening of the bandage and 
loss of immobilization 

A second method of conti oiling capillaiy leakage by mechanical means 
IS by use of a nonelastic and nondistensible dressing This employs the 
pimciple of a rigid w'all applied to conform exactl)^ to the part as it exists 
at the time of the application No external pressuie w'hatever is used in the 
application, and the plaster of pans, the essential factor in the dressing, 
is as nearly skin-tight as possible, there being a veij' thin protective layer 
of gauze between the plastei and the bum Thus, as plasma escapes from 
the dilated hyperpermeable capillaries the extravascular tissue fluid pressure 
quickly builds up against the rigid encasement to exactly equal the pressure 
attempting to push the fluid out of the capillaries In other words, once 
this pressure equihbiium has taken place, no more fluid can leak from 
the capillaries than can be carried aw a} by lymphatics draining the part or 
absorbed by the capillaries m the burned area Glenn Gilbert and Drinker^ ^ 
applied plaster encasements to the paws of dogs following a burn caused 
by immersing the part m hot or boiling watei for definite peiiods The 
fiist experiments were designed to test the efficiency of the blood circulation 
beneath a perfectly fitting skm-tight plaster Liquid dental plaster, wath 
a hardening time of five to seven minutes, Avas used The burned paAA A\as 
dipped directly into the liquid plaster and the encasement allowed to harden 
about the foot Thus, betAveen the encasement and the capillary Avail there 
was an incompressible w^atery medium, so that literally the Avail of the plastei 
became the Avail of the capillary Experiments AAcre carried out over periods 
of recovery lasting from six hours to 15 days FolloAvmg the hardening 
of the plaster, the encased foot Avas remoA'^ed from the metal container, 
the plaster dried, and another perforated metal can Avas slipped OA^er the 
plaster and held in place Avith glue to prcA'^ent the encasement from breaking 
as the animal ran about on it Studies included 

1 The testing of the skin temperature beneath the encasement over a 
peiiod of 13 days, by the inclusion prior to encasement of a thermocoujile 
next to the skin There Avas at no time a decrease in the temperature in the 
burned and encased foot beloAA that of the other unburned feet 

2 Measurement of venous oxygen in the veins from a burned and 
encased foot and a burned and nonencased foot This revealed practically 
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identical ox}gen satin atioii in both feet, and indicated a similar degree of 
dilatation of the capillaiy bed 

3 Measurement of lymph flow fiom a burned and encased foot and from 
a burned and nonencased foot The drainage from the nonencased foot was 
much more piofuse and indicated a gi eater number of open lymphatics in 
the stretched tissue of the nonencased foot as well as a much greater leakage 
of plasma fiom the capillaries m the nonencased foot In addition to the 
deciease in the amount of lymph flou, theie was a much more rapid blockage 
of the lymphatics and cessation of lymph flow fiom the encased foot, although 
in It the total amount of clotted exudate was minimal Both of these factors 
are of considerable impoitance foi absoiption via the l}mphatics in the eaily 
hours follownng a burn and the accumulation of large amounts of clotted 
subcutaneous exudate latei on, as pointed out earhei in this papei 

4 Measurement of the end-lymphatic piessuie in a burned and encased 
foot and a burned and nonencased foot show ed that the pi essure in the encased 
foot rose promptly to s}stolic blood pressure and varied only wnth systolic 
pressure The pressuie in the nonencased foot rose slowdy, and usually some 
blockage of the lymphatics had occuried before maximum piessuie readings 
were obtained It is to be lemembeied that m the nonencased foot theie is 
much room foi dissemination of pi essure thiough distention of the tissues, 
but unlike the encased foot the increased pressure is accompanied by stretching 
of the tissues These experiments indicated to the authors that the pressure 
necessary to control capillaiy permeability w^as dependent upon die systolic 
blood piessuie at the time the part w'as enclosed m a iigid dressing, and 
that this pi essure w'as rapidly leached in the extravasculai tissue spaces soon 
after the rigid dressing w as applied 

5 Animals w^ere allowed to suivive with the encasements in place foi 
one to three w^eeks There w^as appaiently no pain wdiatevei and reepi- 
thelization of the part occurred wnth gieat rapidity, wnth little oi no scai 
tissue and no deformity even m very seveie burns (45 seconds in 100'’ C 
w'ater) The plaster encasement dressing was changed to the rollei bandage 
plaster dressing and a number of equally successful experiments w^ere earned 
out Some points in the application of plastei necessary foi the success of 
this technic aie mentioned in the last section of this papei 

3 IMMOBILIZATION 

The effect of motion on the movement of lymph and tissue fluids is well 
known Drinker and Field^® clearly pioved that lymph flow' is greatly 
enhanced by motion of any sort Barnes and Trueta"^^ performed a group 
of experiments in wdiich they showed that toxic substances of sufficient 
moleculai size not to be absorbed by the capillaries w'ere pieiented fiom 
leaching the geneial circulation in lethal doses via the lymphatics by immobili- 
zation of the injured pait Oir, again, is the great classical proponent of 
immobilization in the tieatineiit of chionic infections L}ons^“ felt that 
immobilization w'as largely responsible for the control of bacterial iinasion 

809 



WILLIAM W L GLENN 


Annals of burgerv 
June 1944 


m a group of burns tieated by minimum debridement In burns, because 
of the possibility of deforming scars, the part should be immobilized in the 
position of maximum function Contrary to the belief of some, immobiliza- 
tion ovei a peiiod of three to six weeks does not result in contractures and 
difficulty m lestormg function Glenn, Gilbert, and Drinker found m then 
animals, and Levenson and Lund found in their patients, a very prompt 
lestoration of normal function after immobilization for three to six weeks 
in plastei dressings It is believed that early motion m burns is contrary 
to the principles governing healing of these wounds, and that until healing 
has taken place motion should be avoided and replaced by prolonged and 
complete immobilization m the position of maximum function 

4 THE CLINICAL USE OF CLOSED-PLASTER DRESSINGS 

The aim of the animal expeiiments of Glenn, Gilbert, and Dnnker^^ 
w as to explore and demonstrate the physiologic requirements of local therapy 
The actual application of these principles to human burns depended upon 
clinical trial and judgment 

Plaster application lends itself best to burns of the extremities From 
the experience of Levenson and Lund,^^ and Barnes^® it is probable that the 
clinical use of this method will be largely confined to the arms and legs, 
although others have applied encasements elsewhere The after effects of 
severe burns of the hands are the most disabling injuries thermal agents 
can produce, and the use of plastei diessings in these cases is particularly 
indicated 

Glenn, Gilbert, and Drinker called attention to certain essentials in the 
application of the plaster dressing m burns that they had learned from the 
use of this dressing upon animals They suggested that these principles be 
followed for the successful use of this technic m human burns 

1 The application of plaster must be with the minimum of padding, and 
absolutely without pressure It is molded gently to the part 

2 The application of plaster to an extiemity must extend entirely over 
the end of the extremity whether the end is burned or not If this is not 
done, swelling distal to the encasement will occur and gangrene may result 
This swelling is a result of relatively high venous and tissue pressure beneath 
the encasement Venous blood in the normal area is under normal pressure 
and cannot return through the high pressure region beneath the encasement 
At the same time, arterial blood can get through beneath the encasement into 
the normal part, and a one-way tourniquet with its disastrous effects results 
Encasement of the normal area m the plaster bandage prevents this from 
happening as pressure beneath the plaster is equalized and no blockage 
of the venous return occurs 

3 The application of plastei must extend above the upper margin of 
the burn or swelling for a distance of two to four inches, otherwise a i\edge 
of subcutaneous edema will develop at the upper end of the encasement, 
and marked swelling proximal to the encasement will occur 
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Closed-plastei diessmgs have been used in human bums foi the past 
ten yeais, but without full appreciation of the nicety of the method oi its 
coirect application References to the literature will be found m papeis 
by Barnes, who has lepoited on the use of plastei similai in most lespects 
to tlie method described in this repoit, and by Levenson and Lund-^ who 
ha\e recently described the use of plastei diessmgs m the tieatment of fiesh 
burns of the extiemity Then woik is of singtilai impoitance foi they 
applied the plaster with an exact knowdedge of what they wished to accom- 
plish, which had been gained fiom experiments upon animals 

SUMMARY AND CONCLUSIONS 

The outstanding points in the application of plaster to human burns as 
brought out by Levenson and Lund,-’‘ Baines,-*^ and my own observations are 

1 There' is no local harm fiom this tieatment 

2 Theie were no instances of injured circulation Some may object to 
the application of plaster to a pait that is ceitain to swell In burns it is 
not the control of massive local hemorrhage through rupture of large vessels 
that one attempts to stop, but plasma leakage through a wndely dispersed 
capillary bed The safest w'ay to restrain leakage seems to be complete encase- 
ment of the part in rigid plaster wdiich holds blood vessels within the size 
present at the time of application and does not compress them by added in- 
crements of external pressure 

3 The prompt leturn of function of a pait immobilized in plastei ovei 
prolonged periods has been one of the most giatifymg features of this 
treatment Recently, Levenson and Lund have been leaving then ouginal 
dressing in place foi as long as four w'eeks Upon lemoval of the encasement, 
the return of full motion of the fingers oi othei points encased in plastei 
has been very rapid, requiring only a day or two 

4 Not the least important is the comfort obtained b> this treatment In 
nearly every instance the application of the initial diessmg has been follow'ed 
by a very prompt relief of pain Occasionally, after a day or so, the patient 
may complain of a slight dull ache in the burned area This does not 
persist, as a rule, and may be relieved by elevation, as suggested by Barnes, 
and referred to in paragraph 8 in this summary 

5 Levenson and Lund found that the plaster dressing is easy to apply 
to human burns of the extremity It is their impression that it can be applied 
more quickly and with more accuracy than other forms of pressure dressings 
they have used Likewuse, it is easier to teach others to appty 

6 The slight degree of after care of the burned area is one of the chief 
advantages of the plaster treatment It is testified to by the practice of 
leaving the original dressing in place for as long as four w^eeks m severe 
burns Patients with burns confined to the nppei extremities mai walk 
about or even be dischaiged from the hospital to come back for change of 
dressings The importance of infrequent dressings of burns cannot be too 
greatly emphasized Usually w^hat prompts a change of dressing is not 
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the piesence of definite clinical indications that local interference is necessary, 
but simply curiosity as to “how things are doing ” Such curiosity must be 
restrained if one hopes to impiove the treatment of these wounds Not 
only IS it not helpful, but it is definitely dangerous and injurious 

7 Debridement is minimal, with lemoval of only gross dirt and loose 
skin No bhsteis weie broken and sulfonamides were not used locally 
Infection has pioved localized and superficial Fever, m burns limited to 
the hands and aims, was stiikingly absent 

8 It IS profitable to call especial attention to a statement in Barnes’"” 
paper He noted that pain oi discomfoit in an encased extremity occurring 
24 to 36 hours aftei application of the diessmg uas relieved by elevation of 
the pait This simple obseivation calls attention to one of the causes of 
pain due to bums, namely, the piocess of distending and stretching the tissue 
and the sensory nerve filaments within them Sensations interpreted as 
pain are most readily caused by change of stimulus at the site of impulse 
reception That is, an iriitant upon, 01 in, the tissues may cause pain when 
fiist mtioduced but if the iiritant lemains exactly as applied pain gradually 
disappears If pain is continuous 01 leappeais after a peiiod of comfort, 
something piogiessive, some soit of change has taken place This fact 
applies directly to the closed plastei tieatment of burns A badly injured 
part subjected to plastei encasement is covered by a single layer of gauze 
and then by plastei of pans so as to hold it at exactly the volume existent 
at the moment of application and so as to prevent motion The result of 
this piompt restiaint of swelling and motion is to remove possible changes 
in state which will be perceived as pain But let us suppose the surgeon 
has used a number of layers of gauze beneath the jdastei In a short time 
the pait will swell so that no fuither change 111 volume is possible Swelling 
ceases and pressure becomes equal through the part At the same time the 
local hyperemia and abnormal leakiness of capillaries continues though 
actual lelease of fluid from them with storage 111 the tissues is prevented 

Recoveiy of capillaries will be progressive, those at deepest levels and 
heated least becoming normal first, and those nearest the surface and still 
viable being abnormally leaky for about a week If, after 24 hours, the part 
is placed in a position which lowers venous pressure, it may begin to shrink 
away from the plastei , and then if it has happened to become slightly dependent 
discomfort 01 pain may occur as it swells to fill the plaster casing The same 
sort of analysis may be applied to burns received for treatment some hours 
after their occurrence Swelling may already be maximal In this case, the 
part should be elevated during the initial brief examination and cleansing 
and the plastei dressing applied After this some degree of elevation may 
\\ell be continuous for the fiist week, so that no preventable element of 
increased venous pressuie may aiiest shrinkage of the part under the plaster 
or cause abrupt increases in volume In such cases it may be v ell to consider 
the use of the conventional pressure dressing with the idea that even though 
one cannot know much about the pressuie used or its consequences in 
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lestncting capillaiy blood flow, it may be advantageous to employ an elastic 
coveimg which follows the size of the pait These aie matteis foi furthei 
caiefiil examination both m laboiatory and clinic 

9 At the present time these directions foi using closed-plastei diessings 
in the treatment of bin ns may be followed Aftei minimal cleaning and de- 
bridement and without breaking blisteis, two layeis of sterile gauze aie laid 
ovei the binned sin face extending above the area to be coveied by plaster 
If fingers ai e involved they ai e enclosed separately in the gauze A thin sheet 
of 1 oiler plastei bandage is then applied to the pait without piessure, 
extending over the end of the extiemity and two to foiii inches above the 
burn In mild hums the encasement is removed in seven to 14 days In 
moie seveie burns it may he left in place for as long as foiii weeks If 
the burn is incompletely healed 01 the epithelium is veiy thin, another 
encasement should he immediately leapplied Grafting may be staited as 
soon as the slough separates 

Numbness beneath the plaster is a positive indication for prompt removal 
No cases of this have yet been observed, and if the principles for the coirect 
application aie adheied to, none should develop 

Infection beneath the encasement is usually well localized, and as a lule 
does not warrant removal of the encasement Sulfonamides upon the burned 
surface are, at best, of questionable value 

I am greatly indebted to Di Cecil K Drinker with whom I had the privilege 
of working on this and allied problems Through his continual encouragement, inex- 
haustible kindness, and indispensable advice this work was made possible 
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THE NUTRITIONAL CARE OF CASES OP EXTENSIVE BURNS* 

WITH SPECIAL REFERENCE TO THE ORAL USE OF AMINO-ACIDS (aMIGEN) 

IN THREE CASES 

Co Tui, M D , Arthur Mullin Wright, M D , J H Mulholland, M D ,t 
j. I Barcham, M D and E. S Breed, M D 
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Nfw York, N Y 

FROM THE LABORATORY OF EXPERIMENTAI SURGERY AND THE DEPARTMENT 
OF SURGFRY, NEW YORK UNIVERSITY, COLLFGF OF MEDICINE 

The nutritional status of extensive burns may be discussed under 
three headings Loss of mtiogen, the change in plasma protein levels, and 
the nitrogen intake, which may include delayed blood and plasma transfusions 

Loss of NiUogen Lucido,^ in 1940, published his metabolic studies on a 
case of burn estimated as involving 40 per cent of body area He reported 
that the patient had a high urinary excretion of nitrogen for the first 25 
days following the burn An analysis of his published chart reveals that 
the output of uiinary nitrogen was not consistent The variations which 
occurred from day to day ranged between a maximum of 28 and a minimum 
of 10 Gm per day Browne- studied the nitrogen output m three cases of 
burns, one complicated by a fracture On a regular diet all showed an elevated 
urinary output to as high as 28 Gm per day, gradually dwindling down to 
normal on the 40th day to the 52nd Taylor, Levenson, Davidson, Adams and 
McDonald,^ in 1943, reported an excretion of as much as 45 Gm of nitrogen 
in 24 hours, and called attention to the mtiogen deficit which would 
inevitably result from the cumulative loss Cope, Nathanson, Rourke and 
Wilson'* found that the level of nitrogen excretion in most cases of burns 
was comparable to that which occurs in normal persons, the highest amount 
which they reported being 22 Gm (calculated from their published charts) 
The negative nitrogen balance was attributed by these workers to low intake , 
and the fact that the amount of nitrogen excreted was small appeared to 
be referable to absence of infections Taylor, Levenson, Davidson, Browder 
and Lund,^ in a later communication, reported one case of extensive burns 
involving 45 per cent of the body surface in third-degree, and 10 per cent in 
second-degree burns, who excreted as much as 34 Gm of nitrogen in the 

* Initiated under a grant from Williams-Waterman Fund of Research Corporation 
and being continued under a contract recommended by the Committee on Medical 
Research between the Office of Scientific Research and Development and New York 
University 

Read in abstract form before the Committee on Convalescence and Rehabilitation 
of the Medical Research Council, November 16, 1943 

t Professor of Clinical Surgerv, New York University. College of Medicine Now 
Lt Col , M C , U S A 
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urine on some clays His published chart, when analyzed, showed an average 
exci etion of 27 5 Gin daily the first week, gradually declining but not 
reaching noiinal until the seventh ueek None of these authors mentioned 
the possibility that the laige early loss might be partly accounted for by 
hemoglobinuria, which was leported by Lucido and Taylor, and associates, 
as being present 111 then cases 

The Plasma Pi otcin Level The serum protein level m Lucido’s case was 
49 Gm per cent on the thud day following the burn, and gradually rose 
to between 5-6 Gm pei cent duimg the subseciuent period of observation 
Cope, et al , I epoi ted a total plasma protein level of 5 5 Gm per cent for 
a bum involving ii pei cent of body suiface on tbe 39th day In the case 
lepoited by Tayloi, et al , the level of total plasma piotem fell to 3 i Gm 
pel cent Only i 6 Gm pei cent of albumin was present, accompanied by 
massive edema, until stienuous efforts were made to increase the protein 
intake, when the level lose to only 6 Gm pei cent These protein figures 
observed m the lattei stages of burns clearly demonstrate the presence of 
hypopiotememia 

In a still moie lecent communication, Taylor’s group** showed that of 
81 patients with bums who were studied, 40 had h}4)oproteinemia This 
condition, moieover, seemed to have a definite correlation with tbe severity 
of the burns In 12 having burns affecting between 10 and 50 per cent of 
the body suiface, eight, 01 75 per cent, showed progiessive hypoproteinemia 
In 51 carses with burns involving less than 10 per cent, however, eight, 01 15 
per cent, showed a 1 eduction m the amount of plasma proteins 

The Nitiogeii Intake The maximum nitrogen intake of Lucido’s case 
was 120 Gm of piotein (19 Gm N) toward the end of his study period 
Cope, et al , cases had intakes of fi om 10 to 32 5 Gm of nitrogen per day, 
the latter figuies being made up mostly of large transfusions In Taylor, 
et al , cases, the intake fluctuated between 35 Gm of protein to 100 Gm 
a day, until the 12th week, when the low plasma protein mentioned above 
was found and “the clinical condition was desperate ” Then the intake was 
increased by administering additional protein in the form of 75 Gm of 
albumin units and several units of desiccated plasma intravenously and pei os 
through a stomach tube On some of the days of special treatments, the 
protein intake was as high as 500 Gm 

In regard to the pioblem of protein intake, Taylor’s gioup,** in their 
most recent paper, state that 

“In all burned patients admitted to this hospital, an attempt was made to meet the 
demand for protein by increasing the protein intake to from 100 to 125 Gm a day 
Even at this level, there was a marked negative nitrogen balance in nine patients with 
severe burns Most of the patients with minor burns of less than 10 per cent of the body 
surface involved responded to the intake of 125 Gm of protein a day with a return of 
their plasma protein to normal , but m those patients with a continued marked loss of 
nitrogen into the urine, this did not occur Indeed, in some of the severely burned patients, 
it has been calculated that on the basis of the loss of nitrogen into the urine alone, 300 
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Gm of protem a da)" would have been required to maintain nitrogen equilibrium In 
addition to this loss, some patients continued to lose large amounts of nitrogen material 
from the burned surface for long periods of time This insensible loss could not be 
calculated The restoration of protein under these combined circumstances was a difficult 
problem, since the amounts lequired were considerably greater than those the patients 
could ingest ” 

The piesent work deals with the iiutiitional caie of three cases of thermal 
thnd-degiee bums of, respectively, lo, 30 and 50 pei cent of body surface The 
administration of a high caloiic and high nitiogen intake as ammo-acids 
(amigen) pei os sufficed to maintain nutrition The nitrogen balance was 
followed, foi a varying period of time, throughout convalescence and the 
plasma proteins and body weight were detei mined peiiodically 

CASE REPORTS 

Case I — J C, male, age 53 (Table I), was admitted, February 7, 1943, with 
second- and third-degree burns of both hands and third-degree burns of face and head 
On entrance. Ins burns were sprayed with sulfathiazole solution in another hospital, but 
on the nevt day he was transferred to the Bellevue Hospital w'here debridement was 
performed and vaselined gauze applied On February 12, 1943, wffien he came under the 
care of the Nutrition Seivice, he had lost 4 5 Kg, his hematocrit W"as 48, and plasma 
protein level 47 Gm per cent, cephalin flocculation test 3+-}--|- He was given 500 
cc of plasma and immediately put on a diet consisting of 35 Gm of nitrogen m the 
form of amigen, his caloric intake being 4500 daily This intake w'as maintained with 
but slight variation throughout his stay m the hospital, a period w'hich ended April 14 
His nutritional state w"as excellent throughout his recovery Thus, on February 23, ten 
days after he w'as placed on this diet, his plasma proteins had risen to 6 63 Gm per cent, 
and his weight w'as 55 7 Kg , wffiich w’as only o 8 Kg below his initial w^eight of 56 8 Kg 
On April 14, w'lth most of the burned areas healed, he weighed 62 5 Kg , or 5 7 Kg 
above his initial W'eight 


T^ble I 
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Case 2 — McN , male, age 42 (Table II), was admitted June 29, 1943, with 
second- and third-degree burns on the right side of the trunk to midthigh, involving 
30 per cent of body surface He was debrided and vaselined dressings were applied 
His weight on June 30, when his metabolic studies began, was 5545 Kg For the first 
five days, he received 24 Gm of nitrogen and a caloric intake of 2600 a day His urinarj 
output during this period was roughly 175 Gm per day, making an apparent positive 
nitrogen balance of 65 Gm On the basis of these figures, he could afford to lose 65 
Gm of nitrogen per day in his exudate without utilizing his body nitrogen This 
amount of intake was apparently insufficient, for his body weight on July 5 had fallen 
to S3 7 Kg From July 4 to 7, his nitrogen intake was raised, to 25 6 Gm , and in the 
period between the 7th and the loth to 31 5 Gm , but his weight had fallen to 509 Kg 
by the lOth From the loth on, his intake was raised first to 33 6 Gm and then to 
42 2 Gm , and this latter intake was maintained until his discharge on October 2 On 
this increasing intake, his weight first stayed stationary and then went up, regaining 
and then, finally, topping his entrance weight His plasma proteins showed a cor- 
responding rise His nutritional state was excellent throughout the rest of the con- 
valescence 


Table II 

T McN male age 42 2nd and Jrd degree burns rt side of trunk to midthigh (10 percent of body surface) 

Nitrogen Output 








Total 


P P 




Caloric 

N 

Urinarj 

Dress- 

Fecal 

N 

N 

Gm 



Date 

Intake 

Intake 

N 

ing 

N Output 

Balance 

Per Cent Hem 

\Vt Remarks 



Gm 

Gm 

Gm 

Gm 

Gm 

Gm 

A/G 


Kg 

6/29-7/1 

5 240 

48 

31 79 


1 64 

33 33 

-1-14 67? 

6/29 

6/29 

6/30 Vaselined gauze 









4 96 

48 

55 45 dressing 

7/2-7/4 

7 496 

66 

57 56 


2 31 

59 87 

+ 6 13? 

4 18 

7/2 

DTs 









7/2 

42 


7/4-7/7 

8 090 

78 

64 5 


2 31 

66 81 

-hll 19? 



7/5 











53 7 

7/7-7/10 

9 770 

94 5 

55 35 

15 46? 

2 31 

57 66 

-1-36 84? 



7/10 7/9 Burned areas 











50 9 healthy 

7/10-7/13 10 520 

100 7 

70 03 


2 31 

72 34 

-f21 16? 

7/12 

7/12 










5 89 

45 


7/13-7/16 

10 800 

126 6 

52 52 


2 31 

54 83 

-1-65 67? 




7/16-7/18 

7 200 

84 4 

37 57 


1 54 

39 11 

-f40 29? 



7/15 16 epithel 


ized 


7/16-7/20 

14 22? 

7/19 


7/19 7/20 40 per cent 



6 02 

41 

50 7 healed 





31 4 

7/22-7/17 

14 92? 

7/25 

7/25 

7/27 7/23 50 per cent 



6 92 

47 

51 8 healed 


8/3 

8/2-8/ 7 4 44? 

8/27 
10/2 


80 per cent healed 


55 

S7 5 Healing complete 


Attempts were made to collect the exudate from the burned surface Since a 
great deal had seeped through the gauze dressings into the bedclothes, the nitrogen 
loss into the dressings is at best a minimum figure It was 5 15 Gm per day for the 
8th to the iith days 

Case 3 — M W , colored, female, age 38 (Table III) , suffered second- to third- 
degree burns on the trunk, right arm, buttocks, and left thigh on February 8, 1943 The 
burned area was estimated as involving 50 per cent of body surface, 90 per cent of the 
burns being third-degree Her normal weight was 65 9 Kg She was admitted in 
shock, was debrided, and tannic acid solution was applied Between the date of her 
admission and April i6th, when she came into the Nutrition Service, she had iS 
whole blood transfusions She was also on the regular ward diet consisting of approxi- 
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matel} lo Gni of nitrogen On her admission into the Nutrition Service, her blood 
pressure was 90/50, and she was in very poor nutritional state, with a total plasma 
protein level of 431 Gm per cent, hemoglobin 8 Gm , hematocrit 40 A 500-cc 
transfus’on of plasma was given During the first three days of controlled study, she 
excreted 16 13 Gm of nitrogen in her urine, averaging over 5 Gm a day, a starvation 
level of excretion She was then placed on 27 44 Gm of nitrogen a day for three 
days, then increased to 36 Gm daily for four dajs Her urinary nitrogen during 
these two periods rose to 9 Gm a day Her apparent positive nitrogen balance rose 
from 3 5 to 24 Gm a day Her plasma proteins were 5 25 Gm per cent , her hematocrit 
staved at 39, and she showed no perceptible impro\ement, her weight on April 13th 
being 507 Kg 


T\bic III 

M W female age 18 2nd- Srd degree bums trunk rt arm buttocks leH thigh prebiirn wt 6S <1 Kg 

Nitrogen Output 

, ^ . p p 

Total Gm 

Caloric N Urinary Dress- Fecal N N Per Hem 
Date Intake Intake N mg N Output Balance Cent Wt Remarks 

Gm Gm Gm Gm Gm Gm A/G Kg 

2 /8-2 /9 Burned on 2 /8 , 30 per cent surface area admission B /P 40 / 1 5 , debridement and tannic acid spraj 

2/9-4/6 15 blood transfusions SOO cc each, regular ward diet 


4 / 6 - 4 /9 

6 300? 

30? 

16 

13 

13 87? 

3 31 

40 

SO 9 

Hb 8Gm 

4/9-4/12 

9 465 

82 32 

23 

96 

59 36? 





4/13-4/17 

IS 135 

143 85 

37 

73 

106 12? 

4/13 


4/13 

No perceptible im- 







3 23 

39 

30 7 

provement 

4/18 









SOO cc blood — 25 
per cent burned area 
grafted 

4/19 








31 3 

Condition improv ing 

4/21-4/23 

9 SOO 

99 00 

18 

94 

SO 06? 

4/23 

33 


300 cc blood — 80 







6 19 



per cent grafts taking 

4/28-4/30 

5/2 

9 SOO 

99 00 

14 

18 

83 82? 




ImproMngslightlj 

5/8-5/11 

19 900 

198 

52 

62 19 W 

145 38? 





5/17 

6 550 

66 






53 57 

Improi mg rapidly 

6/15 

6,550 

66 




6 8 

42 

59 

Hb 1 1 Gm L thigh 
and buttocks graft 

6/30-7/22 

6,550 

66 







Rt shoulder and arm 
grafted 

7/30 

6 550 

66 






61 8 

All grafts taking 

8/10 

6,550 

66 









8/25 Amigen discontinued, put on high protein diet 

9/15 63 6 Most areas healed 

She was given a blood transfusion in order to prepaie her for the application of 
skin grafts to one-quarter of hei burned area Soon aftei the skin giafts were applied, 
her blood pressure fell to 80/40, a shock-hke state which persisted until a blood 
transfusion was given The significance of this will be discussed later m the paper 
Her intake was increased to 35 77 Gm daily and this continued for six days , t e , until 
April IQ, when she began to improve and to show some gam in weight which was then 
513 Kg Her appetite improved and hei intake was increased to 495 Gm dail>, 
at first, and then to 66 Gm , on which she improved rapidly, so that on May 17 her weight 
was 53 57 Kg It may be mentioned that the exudate from the burned areas collected 
in the dressings in the four-day period between May 7 and ii was found to contain 
19 34 Gm of nitrogen, or roughlj 4 84 Gm daih These, again, are minimum figures 
since some of the exudate w’as lost by seepage through the dressings This minimal 
figure does not represent the amount lost m the areas not coiered b> the grafts, 
roughlj, now 40 per cent of the bodj surface On June 15, her plasma proteins were 
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6 8 Gm per cent, and her weight 59 Kg, and hemoglobin ii Gm per cent From 
then on, she ceased to be a nutritional problem 

Discussion It appears that cases of burns of any appreciable extent of 
body surface tend to develop a state of malnutrition The necessity for trans- 
fusions after the acute period is passed may be taken as rough index of the 
nutritional state of burn patients Of the 38 cases reported by Cope’s group, 
only five with burns over 20 pei cent reached convalescence On four of these 
the extent of the burned area ranged from 24 5 to 29 per cent of the body 
surface The latter group required delayed transfusions of one to five units 
The only instance on whom the blood protein level was reported was on a 
case m which ii pei cent of body area was involved The plasma proteins 
on the 39th day were 5 5 Gm per cent In our Case 2, J McN , in whom 
the burned area comprised 30 pei cent of the body surface, as much as 4 5 
Kg was lost during the ten days following the accident A plasma protein 
level of 4 48 Gm per cent was noted on the third day and nutrition could 
not be maintained on 25 6 Gm of nitrogen daily, an amount exceeding that 
of a classical high piotein diet Of the thiee cases available for study in 
whom over 50 per cent of the body surface was involved. Cope’s case needed 
25 tiansfusions during convalescence, and, inferentially. must have been in 
a precaiious nutritional state Taylor’s case had lost 55 lbs by the end of the 
third week, although already showing some improvement The poor 
nutritional state of our Case 3, M W , needs no comment And in their 
latest paper, Taylor’s group® reported that a loss of as much as 30 per cent 
of the body weight had occurred in some of the patients studied as a result 
of failure to maintain adequate nutrition 

When it IS considered hoiv many sources of nitrogen loss are present 
in burns, this poor nutritional status is understandable There are at least 
four, perhaps five, avenues for this loss (i) The intratissue loss into the 
burned areas, which may or may not be recoverable by the body, (2) the loss 
occurring in the exudate, (3) the loss as a lesult of hemoglobinuria, (4) the 
loss as a result of poor caloric and nitrogen intake consequent to anorexia, 
and (5) the possible loss due to a “antianabohc period” as a result of altered 
hoimonal physiology”^ 

In this connection, Clowes, Lund and Levenson' leporting on 150 cases 
of burns, 109 of whom were victims of the Cocoanut Grove disaster, stated 
“All patients with 10 per cent of surface area or more involved in third- 
degree burns became serious nutritional problems because of the loss of 
nitrogen in the urine and from the surface, and because of the increased 
nutritional requirements resulting from infection with fever ” 

Two prehminaiy attempts on our part to determine the protein loss in 
body exudates more quantitatively than in Cases 2 and 3 may be mentioned 
to illustrate how large this loss may become Slabs of fine-pored cellulose 
sponges were used to collect the exudates One case exuded as much as 
042 mg of nitrogen per square centimeter 111 24 hours, while another case 
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of denuded surface due to avulsion, exuded as much as 2126 mg nitrogen 
per square centimeter If half of the bod)^ sui face of a man weighing 70 Kg . 
and 170 cm m height, uere to be involved in a burn, the 9.050 sq cm so 
involved would lose, according to one rate, 3 8 Gm and according to the 
other rate, 199 Gm of nitrogen in 24 hours Three point eight grams 
of nitrogen would be 23 75 Gm of protein, 01 the equivalent of 4,000 cc 
of plasma. 01 of 114 Gm of meat, and 199 Gm of nitrogen would be 
equivalent to 124 Gm of protein, over 2000 cc of plasma, and 600 Gm 
of meat 

The problem of keeping Case i in good nutrition was relatively simple 
Cases 2 and 3 \Nere somewhat more difficult As it happened, the amount 
of nitrogen in the form of amino-acids fed to these three cases of increasing 
severity seemed to present a trend quantitatively m keeping with the extent 
of burns Case i was kept m good nutritional state by 35 Gm of nitrogen 
in the form of amino-acids How much less might be required we aie not 
in a position to know Case 2, however, with the 30 per cent area burns could 
not be kept in good nutrition by 25 6 Gm of nitrogen , while 33 6 Gm 
maintained him, and with 42 2 Gm he registered a lapid gain Case 3 was 
not maintained by 36 Gm . but was maintained by 49 5 Gm , and 1 egistered 
a rapid gam with 66 Gm It is quite possible that, as in the case of 35 Gm 
for Case i , so might 42 2 Gm and 66 Gm be supra-optimal for Cases 2 and 3 
Table IV shows these amounts and their conversion values into meat and 
plasma The amount of transfusion used in these cases was minimal, being ml 
in Cases i and 2, and only three transfusions w'ere administered during the 
entire period of nutritional study 111 Case 3 It will be seen fiom the con- 
version table (Table IV) that to maintain a patient in good nutritional 
state under circumstances similar to our patients in Cases 2 and 3 wnth either 
meat feeding or plasma transfusion is almost an impossible task physically 
and economically 


Tabie IV 

Total Equivalents 





Total 


, 



■N 


Original 

Area 

Daily N 







Body WT 

Burned 

Intake 

N in Gm 

Proteins^ 

Meat* 

Plasma* 

Patient 

Kg 

Percent 

Gm 

Wt Kg 

Gm 

Gm 

Cc 

Remarks 

J c 

56 8 

10 

35 

0 62 

218 75 

1093 

3644 

Sufficient 

J McN 

55 45 

30 

24 

0 43 

130 

750 

2500 

Insufficient 




25 6 

0 46 

160 

800 

2650 

Insufficient 




33 6 

0 61 

210 

1050 

3500 

Maintenance 




42 2 

0 76 

263 75 

1318 75 

4400 

Rapid gam 

M \\’ 

65 9 

SO 

27 44 

0 42 

171 5 

857 5 

4570 

Insufficient 




36 

0 55 

22s 

1125 

3750 

Maintenance 




49 S 

0 75 

309 4 

1485 

5160 

Slight gam 




66 

1 00 

412 5 

2062 5 

6875 

Rapid gam 


* Conversion table of nitrogen intake into proteins meat and plasma The assumption is made that meat 
contains 20 per cent protein and the plasma as now prepared, contains 6 Gm per cent of proteins 


Thus, to feed a patient meat equivalent to the nitrogen intake of Case 3. 
M W . w^ould require the daily ingestion of about tw'o kilograms of meat, 
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an impossible task To give this amount of proteins in the form of plasma 
transfusions would require 23 units of plasma daily The amigen correspond- 
ing to this nitrogen intake costs m the neighborhood of three dollars The 
corresponding amount of meat would cost at least four times as much, while 
the cost of a corresponding amount of plasma would be prohibitive 

For this reason preparations, such as amigen, used in the three reported 
cases appear to be the solution to the problem of nutritional care in severe 
cases of protein drain The rather logical way in which the dosages of amino- 
acids corresponded to the extent of the burned aieas raises the hope that it 
might be possible to work out a practical formula of ammo-acid feeding for 
burns of different extent 

The development of shock following immediately upon the first skin 
giaftmg in Case 3, M W, is a phenomenon which may have an important 
bearing on the safety of tins procedure in cases of extensive burns Her 
plasma protein level at this time was 5 Gm pei cent Theoretically, it is 
to be expected that in patients undergoing severe protein loss with protein 
synthesis barely keeping up wnth the loss, the opening up of new areas of the 
skin surface, w'lth resulting increase in exudation and bleeding, w'ould readily 
lead to the development of shock If this explanation is correct, then patients 
m this condition should have no skin giaftmg attempted unless the protein 
nutrition has been improved and measures for the therapy of shock are at 
hand The increase of the exudative surface w^ould be at the highest point 
during the first two days before the graft has taken Even after that, if all 
the graft has taken, the contraction of the graft would prevent this graft m 
the early stages from compensating for the exudation from the new 
donoi areas 

SUMMARY AND CONCLUSIONS 

1 The nutritional status of three cases of second- and third-degree burns 
involving, respectively, 10, 30 and 50 pei cent of body aiea, given high caloric 
and high nitrogen feedings m the form of dextrimaltose and amigen were 
studied 

2 All thiee patients w^eie maintained m excellent nutritional state 

3 There seemed to be a mathematical relationshqi between the extent of 
suiface burned and the amount of nitrogen required to maintain nutiition 

4 Transfusions were reduced to a minimum 

5 Preparations such as amigen seem to be better tolerated and utilized 
than natural protein food and appear to be the solution to the problem of 
nutritional care of severe cases of protein dram 

6 The increased danger to patients with severe piotem deprivation of 
the development of shock as a result of additional protein loss consequent 
upon opening up of new exuding areas m skin grafting has been discussed 

Grateful acknowledgment is made of the help of Dr Stanley Sarnoff m suggesting 
the use of cellulose sponges for the collection of exudates and of that of David Gould 
m performing the palar planimetry 
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ADENOIN'IATOSIS OF ISIvET CELLS, WITH HYPERINSULINISM* 

Virginia Kneel, vnd Frantz, M D 
York, N Y 

FROM TIIC SURGICAT PATHOI OG\ LAPORATOR\ OF TIIC COLLFGC OF PH\SICI\NS AND 3URGEONS 
COLUMBIA UNIVTRSIT\, AND TIIC DEPARTMFNT OF SURGCR^ , PRnSB\TFRI\N HOSPITAL NEW 'iORK, N ^ 

We have already reviewed (Whipple and Frantz, 1935) the studies which 
led to the recognition of islet cell tuniois Beginning with the original obser- 
vation of Ssobolew, published at the same time as Schulze (19O0), that 
ligation of the pancreatic duct was follou ed by disappearance of the parenchyma 
of the gland with the exception of the islets, there came m close succession 
a series of publications on hypertiophy of the islets in diabetes 

In 1904, Ssobolew described an hypertrophied islet in a diabetic In 1905, 
Herxheimei found hypertrophy of the islets m five diabetics, and MacCallum 
confirmed this m two cases in 1907, and consideied it compensatory Cecil 
(1909) studied the pancieas m 90 cases of diabetes and found hypertrophy 
also Dubieuil and Andeiodias (1920) leported striking hypei trophy of the 
islets in a nevboin child of a diabetic mothei, and, in the same year, Morgan, 
in 262 autopsy specimens of chionic diseases of the stomach and biliaiy tract, 
looked foi neoplastic changes associated with chi onic pancreatitis and described 
three stages of hypei trophy of the islets, which he designated as pnmaiy, sec- 
ondary, and teitiaiy “adenocytoplasia ” In the teitiaiy stage he showed 
migration of cells through the connective tissue capsule, and consideied this 
an “early neoplasia ” In 1925, Boyd and Robinson described regeneiation 
of islets m an insulin-treated case of diabetes — a child of nine with an acci- 
dental death and postmortem examination In 1926, Gray and Feemster 
reported compensatory hypei tiophy and hyperplasia of the islets in anothei 
newborn infant of a diabetic mothei Womack and Cole (Case 2) (1937), 
reported a similar infant case, as did Bauer and Roystei in the same yeai 
This case was associated ivith tetaity, and their report included a leview 
of the literature Somewdiat conti adictory conclusions have been leached 
by Potter, Seckel, and Stiykei (1941) In discussing hyperplasia and hyper- 
trophy of the islets of Langerhans of the fetus and of the newForn infant 
they say that such may be found “in the piesence or in the absence of abnoimal 
sugar metabolism in the mothei and in the presence, or in the absence, of 
abnormal sugar metabolism in the infant itself ” Benner, 111 1941, reports 
a case of a newboin of a diabetic mother, dying 24 hours after birth, who 
showed a tremendous inciease in the numbei and size of islets and morpho- 
logic evidence of gonadotropic stimulation 

Another observation is that of John (1931) — an insulin-treated case of 
diabetes, with complicating hyperthyi oidism and cirrhosis of the liver, car- 

* Submitted for publication March 16, 1944 
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cinoma of the iivei and gallbladder, and inteistitial pancreatitis Insulin iias 
discontinued and the patient was leadmitted in coma, with a blood sugar of 
30 mg per cent Autopsy showed both atrophy and hypertroph)!- of islets, 
but the other pathologic findings make it impossible to be sure that the hypo- 
gl3fcemia antemoitem was due to hypermsulimsm 

In 1924, Nuboer lepoited finding hypertrophy, islets 300-400 /i in diam- • 
eter, both w ith and without diabetes, and suggested that most of the reported 
adenomas might not be tiue neoplasms but lathei hypeitiophy The cases 
of adenoma reported up to that time had been those of Nicholls (1902) one 
case, Reitman (1905) one case, Heixheimer (1906), wdio found two in 
a case of diabetes, Moise (1908) two cases, and one case each by Helmholz 
(1907) Cecil (1911), Heiberg (1911), Alezais and Peyion (1911), 
Rollett (1912^) , Lecomte (1913) . and Koch (1914) Piiesel (1922) lepoited 
thiee cases, and Schneider (1924) two cases In 1926, Warren reviewed 
these and added foiii of his owm He included as the twentieth case the 
leport by Lang (1925), w’liich is the fiist recorded case of nodular hypei- 
plasia of the islets, called by the authoi “adenomatosis ” The patient, a female, 
age 39, gave a histoiy of attacks of depiession, headache, abdominal pain 
and vomiting, occuirmg at mteivals No blood sugar deteiminations were 
recorded At operation, a “tumoi mass” involving the tail and most of the 
body of the panel eas was found, and a palliative gastro-enterostomy was 
performed The patient died of bionchopneumonia and the islet adenomatosis 
was observed at autopsy, togethei with cholelithiasis, another finding possibly 
related to the clinical symptoms The pancreas showed countless yellow' 
nodules, vaiying fiom 50-5,000 /x in diameter These w'eie encapsulated 
There weie no metastases In none of the cases lepoited up to 1925, in- 
cluding this first case of adenomatosis, w'as there any definite clinical sug- 
gestion of hypersecretion 

In 1926, Herxheimei produced the first experimental hypeimsulmism by 
ligation of the pancreatic duct in a chicken The result w^as h}perplasia 
of islets and an iiiciease in the insulin content up to five or six times normal 
The chicken died of hypoglycemia Then came the first clinical case of hyper- 
iiisuhnism wuth islet cell tumor (Wilder, Allan, Powei. and Robertson. 1927) 
which it will be recalled, had multiple nodules of mfiltiating giowth m the 
panel eas and metastases m livei, lymph nodes and mesenteiy, with a high 
insulin assay in the livei nodules 

In a second publication (Fiantz, 1940) we ha^e tabulated the cases with 
hypeimsulmism and tumoi, benign and malignant, found at opeiation and 
at autopsy In the literature since, there are records of additional cases 
There aie also four cases which we ovei looked — thiee benign tumors which 
w'ere cited by Cheley, Engel and Nesselrode in the discussion of a paper 
by Thomason (1934). and one case of cai cinoma with metastases Jacobsen 
(1934) The statistics w'hich follow aie, theiefore corrected to include these 

In addition to these omissions and the cases which have appeared in the 
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literature since our 1940 review, we have 16 more cases in our own series 
explored for supposed hypennsulinism Of these one (Case 18) was a 
carcinoma, proved at autopsy at another hospital Ballinger (1940) inter- 
preted this as an islet cell carcinoma arising m aberrant pancreatic tissue 
in the liver We are inclined to doubt this interpretation At operation in 
this hospital, a mass was found m the retroperitoneal area between the upper 
border of the head of the pancreas and the spigelian lobe of the liver It 
was a very large tumor, measuring 10 x 6 x 6 cm Its upper limits appeared 
to infiltrate the liver, and the lower limits did not appear to be continuous 
with the pancreas This we now feel should be regarded as a carcinoma ansmg 
m aberrant pancreatic tissue, behind and above the head of the pancreas where 
such aberrant structures have been described In the detailed study by Faust 
and Mudgett (1940) of 370 cases of aberrant pancreatic tissue, none was 
found in the liver 

In five other cases of the t 6 in oui new series explored for hypoglycemia 
no tumor was found One was a case of von Gierke’s disease, so demonstrated 
at postmortem examination In one case no tissue was removed Eighteen 
months after operation this patient continues to hold the slight improvement 
she showed immediately, which is difficult to explain She needs her meals, 
otherwise she has symptoms, but her fasting blood sugar has risen -from 44 
to 79 mg per cent In the remaining three, partial pancreatectomy w^as per- 
formed In one of these, a girl of seven, half of the pancreas w^as resected 
This show'ed, if anything, hypoplasia of islet tissue She had no more con- 
vulsions after operation, but fasting blood sugar rose only from 42 to 56 
mg per cent She was then lost to fol!ow'-up The next case in wffiich no 
tumor was found had a partial pancreatectomy There was marked hyper- 
plasia of islets but no neoplasia, and the patient w^as unimproved He com- 
mitted suicide three months after operation The last case without tumor 
in Doctor Whipple’s personal series (with operation, how^ever, performed 
not at Presbyterian Hospital but at St Luke’s Hospital, New' York City) had 
a partial pancreatectomy, without relief of symptoms The pancreas showed 
nothmg unusual 

In oui series reported in 1940, 16 cases had been explored for hypo- 
glycemia, in only one of w'hich (Case 22) no tumoi was found Subsequent 
to the time the report was submitted for publication, this patient was re- 
explored (May, 1940) because of persisting symptoms At the second pro- 
cedure a tumor i 7 cm in diameter was found situated in the head of the 
pancreas, and was removed, with relief of symptoms 

Our series, therefore, now comprises 32 cases in all, 111 27 of which tumor 
was found — one irremediable carcinoma and 26 operable cases Four of these 
were reported in 1940 as having certain histologic characteristics suggestive 
of malignant tumor Four more of the recent cases also show blood vessel 
invasion, making eight of the 26 under suspicion histologically One of these, 
previously reported, was a postoperative death The other seven are all 
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symptom-free, the earliest, and, incidentally, the one most charactei istic of 
carcinoma histologically, being now a six-year arrest, and two others having 
gone more than five and four years, respectively, without return of symptoms 
Befoie completing the list of published cases to date, with our own added, 
we wish to present in some detail the histones of our own two cases of 
adenomatosis Presumably, in both of these cases the same hypeiplasia and 
neoplasia were present in the tissue left behind at partial pancreatectomy, 
and yet, to date, there has been no return of symptoms in either patient The 
second case is very recent (only six months after operation) but as the 
fiist now has had no symptoms for i6 months, in spite of carrying heavy 
work in a war industry, it seems fair to report them both as similar 

Case 25 — Dr Allen 0 Whipple S G , female, age 46, white, English The patient 
was referred because of persisting symptoms following two operations For five years 
before her admission to St Luke’s Hospital, in New Bedford, Mass , she had had spells 
of weakness and fainting, worse at the time of the menstrual period These were some- 
what relieved bj'’ benzednn sulfate, and the patient herself noticed that candy would abort 
or shorten an attack Administration of orange juice was observed to relieve an episode 
of semiconsciousness At this time, the patient was moderately obese, weight 163 pounds 
The rest of the physical examination was essentially negative The fasting blood sugar 
12/24/41, was 23 mg per cent There were no other significant laboratory findings 
Opaatioii — February 24, 1942 Di Milton T MacDonald, St Luke’s Hospital, 
New Bedford, Mass Excision of adenoma of pancreas This measured about 0 5 cm , 
and was found near the tail of the pancreas at its upper border 

Postoperative Couise — The patient felt somewhat improved for a few weeks and 
then began to manifest her old symptoms Blood sugars were found as low as 40 
mg per cent 

Second Operation — May, 1942 Dr Milton T MacDonald, St Luke’s Hospital, 
New Bedford, Mass At this procedure a o 75-cm tumor was removed from the 
anterior surface of the pancreas, just below the superior border 

Second Postoperative Course — The patient again improved for a short time 
but blood sugars remained between 40 and 50 mg per cent 

On admission to the Presbyterian Hospital, New York City, Julj'- 7, 1942, her weight 
W'as 165 pounds Fasting blood sugar taken the next morning, with the patient found 
in shock at 6 30 A M , w’as 34 mg per cent 

Thud Opeiatwn — ^July 10, 1942 Dr Allen O Whipple The abdomen w^as cxploied 
through a right rectus incision The duodenum w'as mobilized for satisfactory palpation 
of the head of the pancreas No tumor could be felt or seen A partial pancreatectomy 
was, therefore, performed, wnth the removal of tail, body and a portion of the head 

Third Postoperative Coinse — ^The patient made a good recover}^ and bad no return 
of symptoms 16 months after operation, in spite of heavy work on a milling machine, 
48 hours a week On her last follow'-up examination, in November, 1943, her fasting 
blood sugar was found to be 90 mg per cent, and her glucose tolerance test show'ed 

* In connection with these two cases attention is called to the review by David, in 
1940, of the results of pancreatectomy in hypoglycemia We will not repeat these figures 
\ few other cases with operation without tumor may be added Barnes and Richmond, 
1935 , Berry, 1935, Boone, 1934. Eagleston and Berkenbilt (Case 2) 1942, Fanta, 1937 
(aberrant pancreas), Guerr> and McCutcheon, 1936, Harris 1938, Holman, Wood and 
Stockton (Case 4) 1943, klagner (Case 2) 1941, Quarrier and Bingham (Case 3) 
1942, Reed, 1934, Rynearson and Walters, 1938, Smith, F G, 1942 (aberrant), Wechsler 
and Garlock (Case 2) 1944, and Winans, 1933 
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I'lG I — C ISC I Photomicrograph showing topognphj rsormal, hjperphstic and neoplastic islets 

ranging from o 14 Mm in greatest diameter 



Comparable field to Case i Islet diameters ranging from 014-24 Mm 
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Fig I — Case 2 
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figures all on the high side, with a diabetic type of curve The patient hdd gained ten 
pounds and was advised to follow a i2oo-caloric diet She had not reported untoward 
symptoms since 

Pathologic Exammaiton — Gloss S P No 82635 The specimen consisted of a 
segment of pancreas measuring 65x3x07 cm, and weighing, fresh, 8 Gm A number 
of small purple or violet areas were seen on section, which were slightly raised above 
the surrounding yellow pancreatic tissue These were considered as possible multiple 
adenomata w'hen seen in the fresh state They were discrete, but showed no striking 
capsule grossly 

After paraffin section, five discrete adenomata could be seen with the naked e3'e in 
hemotoxyhn and eosm preparations on the slide These measured 7, 5, 3, 3, and 2 Aim , 
respectively 

Microscopically, the sections show'ed adenomata of the ribbon type, similar to 
those described by Dr I M Mason, Pathologist, St Luke’s Hosp , New Bedford, Mass , 
and were composed of islet cells, intimately associated with vascular spaces, some of 
which showed no endothelial lining The adenomata w'cre sharply demarcated, but not 
completely encapsulated No mitotic figures were seen and no blood vessel invasion 

was recognized In addition to these five macroscopic foci, there were many micro- 
scopic foci w'hich were similar histologically, and, also, there were an unusually large 

number of normal and hyperplastic islets Transitions were seen betw'een these and 

the adenomata In some of the small foci it w'as impossible to decide w'hether the^ 
should be considered hyperplasias or true neoplasms (See photomicrographs) 

Case 30 — Dr Allen O Whipple O T V, female, age 46, white, American The 
patient came to Vanderbilt Clinic, June i, 1943, complaining of fainting spells of two 
years duration These came on usually in the morning and lasted two to six hours 
Return to consciousness w'as followed bj' severe headache and muscle pain There was 
twitching occasionally during attacks and once she bit her tongue 

Physical examination w'as essentiallj' negative except for cataract 0 D The 
condition, thought to be epilepsy, was not relieved by dilantm and phenobarbital On 
a clinic visit, September 2, 1943, she volunteered the information that eating sugar 
helped her, and she was then admitted to the Neurological Institute for stud3 

At this time, she gave additional history of great irregularity in menstrual periods, 
a gam m weight of 90 pounds (130-220) since the birth of a child six and one-half years 
before, with gam most marked during the two years previous to admission, when fondness 
for sweets became more marked and when they were needed to w^ard off attacks 

Physical Eraimiiatioii Height 5 feet 55 inches, weight 220 lbs Except for this 
obesity there was nothing significant 

Laboratory Data The serum cholesterol was 252 mg per cent, and basal metabolic 
rates — 7 The lowest fasting blood sugar was 41 mg per cent A roentgenogram of the 
skull showed no change in the sella turcica Electi o-encephalograms, interpreted by Dr 
Paul Hoefer, showed high voltage, slow activity of irregular pattern while the patient was 
fasting, and a completely normal pattern within one minute after injection of dextrose 
during hyperventilation Five examinations were made in all, and it was the impression 
that there was a striking relation between electro-encephalogram, clinical picture, and 
food intake 

Blood sugar during an attack was recorded as 37 mg per cent The patient was 
unconscious She regained consciousness within two minutes after intravenous adminis- 
tration of 50 cc of 50 per cent glucose Attacks occurred almost daily in spite of diet, 
and often required intravenous glucose for relief Operation was, therefore, advised, 
and she was transferred to the Presbyterian Hospital 

Operation — October 19, 1942 Dr Ford3'ce B St John and Dr Allen O Whipple 
The abdomen was explored through a long, curved transverse incision The pancreas 
was small There was a hard nodule palpable m the tail wffiich w'as thought to be 
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tumor, but satisfactorj' palpation was difficult because of the patient’s obesity The 
tail and part of the body t\ ere resected Stubborn bleeding was encountered deep in the 
left upper quadrant which was controlled by the application of two long, cur\ed clamps, left 
in situ, together with a cigarette dram 

Postopciafivc Com sc The clamps were lemoved on the seventh postoperative dav 
The sinus was closed at the end of the fifth week The patient was discharged on the 
47th postoperative day, and the wound was healed in eight weeks 

Subsequent Comsc She came for follow-up examination three months after opera- 
tion, at which time her blood sugar, not fasting, was 103 mg per cent Previous fasting 
blood sugars in the hospital had been 'as low as 68 mg per cent' on the 46th postoperative 
day The patient, however, was on a reducing diet wlTich she continued after leaving 
the hospital Six months after operation, April iS 1944, she again reported at the 
Follow-up Clinic, free of sjmptoms of hvpoglycemia 



Fig s — Cise 2 Tjpicvl calcified nodule 


Pathologic Eiaiiiinatioii — Gioss S P No 87322 The specimen consisted of a 
segment of pancreas measuring 5 x 4 x 3 cm , and w'eighing, fresh, 13 Gm Attached 
to the splenic end there was some fat in which there were numerous calcified nodules, 
1-2 Mm in diameter On section of the pancreas two circumscribed, nonencapsulated, 
soft, red areas, each about 5 kim in diameter, were found Scattered throughout the 
rest of the pancreas there were tin>, translucent red areas similar to the two larger 
ones, and the lesion, after frozen-section at the time of operation, was interpreted as 
adenomatosis 

Microscopically, on examination of paraffin preparations, this impression was con- 
firmed Hypertrophy and hyperplasia of islets was seen, and nbbon-like arrangements of 
islet cells with finger-like extrusions into the adjacent pancreatic tissues These were 
typical adenomata Multiple microscopic areas of calcification were found, interpreted, 
after considerable study, as calcification of multiple adenomata The gross calcified 
masses adjacent to the tail showed tiny remnants of pancreatic tissue also, and were 
interpreted as larger calcified tumors (See photomicrographs) 

This brings us to the statistical summary of the cases zvith iuinot , 
as we have been able to find them to date (Table I) 

In discussing carcinoma of islet cells attention must be drawn to a general 
article by Duff and Murray (1942), and an excellent revnew by Hanno 
and Banks (1943) We have emphasized before the difficulty of being 
sure of the histogenesis of tumors in which no hypoglycemia is noted In the 
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22 cases listed by Hanno and Banks one case is included erroneously (Lloyd) 
This leaves 21 cases which may be interpreted as malignant In seven there 
were no clinical data to establish the diagnosis of hypennsuhnism (Fabozzi 
(1903), four cases quoted, considered by many doubtful as to islet cell 
origin , Zanetti (1927), one case, Hamdi (1932), one case, Evangehsti (1935), 
one case) In three cases reported by Duff and Murray (1942) hypo- 
glycemia was known to be absent, and the remaining ii cases, 1 e , ii of 21, 
were cases of hypennsuhnism, roughl}'^ one-half the cases Our own table 
lists only 15 cases of carcinoma These were all cases with hypoglycemia, 
with metastases, and they include all of the cases of Hanno and Banks m 
which hypoglycemia was known to be present ^ 

We have had two cases ivithont hypoglycemia, which we have interpreted 
as islet cell carcinomas t One was a man, age 69, with extensive liver 
metastases, found at operation The pancreas at autopsy proved to be the 
primary site of tumor, almost six years after the operation, which demon- 
strated metastatic disease, a longer history than any of the cases -with 
hypoglycemia and metastatic disease The other case is a woman, age 53 j 
who underwent lesection of the body and head of the pancreas together with 
pylorus and duodenum She has shown no evidence of recurrence to date, 
four yeais aftei opeiation, and no hypoglycemia 

The cases of hypennsuhnism wuth islet cell tumor considered benign, 
removed at operation, w'e listed in 1940 m Table II Forty-six cases were 
listed, one incorrectly, Mathias (see footnote) Of the 45 cases correctly 
listed five had more than one tumor, Graham and Womack (1933), two 
tumors, Whipple and Frantz, Case 3 (1935), tw^o tumors, Whipple and 
Frantz, Case 4 (1935), two tumors, Kalbfleisch, Case 3 — Heupke and Obert 
(1937), five tumors, Frantz, Case 9 — Whipple (1940), two tumors To 
Table II must be added 31 cases as follows 

The cases of hypennsuhnism with islet cell tumor considered benign found 
at autopsy we listed m 1940 in Table III Twenty-four cases were listed, of 
which three had more than one tumor (Terbruggen, Case i — Frank (1931), 
multiple, Wolf, Hare, and Riggs (1933), thiee tumors, Frank, Case 2, 
(1931), two tumois) To Table III must be added six cases as follows 
The cases of hypennsuhnism with islet cell tumor suspected of being 
malignant, removed at operation, w^e listed in 1940 in Table IV Nineteen 
cases were listed, of which tliree had more than one tumor (Judd, Allan, 
Frank and Rynearson (1933), two tumors, Ziskind and Bayley (1937), two 

* There is a sixteenth case of hypennsuhnism, with metastatic islet cell carcinoma, 
reported by Slye and Wells (1935) but the patient was a dog 

fThe difficulties of interpretation are well illustrated by a case with multiple 
metastases reported by Wilhs (1936), m which the author is uncertain of the origin, 
and also by the case of Mathias (1928), which has been repeatedly misquoted, and is 
wrongly listed m our own report m i 93 Si where it should appear m Table VII instead 
of Table III, and again m 1940 where it should not appear m Table II as there was 
no recorded hypoglycemia 
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Table II (1940) — Continued 


(Ref Annals of Surgerj', 112, No 2 , 167-168, August, 1940) 

HYPOGLYCEMIA — ISLET CELL TUMORS REMOVED AT OPERATION 



CONSIDERED TO BE BENIGN 

TOTAL CASES- 

-SEVENTY- 

-SIX 


MULTIPLE TUMORS— ELEVEN 

Author 

' Date 

Single 01 Multiple 

46 

Cheley 


1934 

Single 

47 

Engel 


1934 

Single 

48 

Nesselrode 


1934 

Single 

49 

Duncan Haywvard and Fleck 
(Case 1) 


1939 

Single 

SO 

Windfild 
(Case 1) 


1940 

Single 

51 

Windfild 
(Case 2) 


1940 

2 tumors 

52 

Windfild 
(Case 3) 


1940 

Single 

53 

Greenlee, Lloj d Bruecken and McEllroy 


1940 

Single 

(Hyperthv roidism*) 

54 

Burtness Koehler, and Saint 


1941 

Single 

55 

Magner 
(Case 1) 


1941 

Single 

56 

Meyer Antman and Perlman 


1941 

Single 

57 

Rudd and Walton 


1941 

Single (aberrantf) 

58 

Brown 


1942 

Single 

59 

Stem 


1942 

Single 

60 

Romano and Coon 


1942 

Single 

61 

Erb Dillon, and Ferguson 


1942 

Single 

62 

Thomas 


1943 

Single (aberrantt) 

63 

Ceballos and Rosenblatt 


1943 

Single 

64 

Spangler 


1943 

Multiple 

65 

Holman, Wood and Stockton 
(Case 1) 


1943 

2 tumors (1 aberrantf) 
Hypertrophy of islets 

66 

Rayner, Rogerson and Jones 


1943 

Multiple 

67 

Wechsler and Garlock 
(Case 1) 


1944 

Single 

68 

Cole 


1944 

Single 

69 

Priestley, Comfort, and Radcliffe 


1944 

Single 

(Total pancreatec- 
tomyf) 

70 

Whipple 
(Case 11) 

Not published 


1944 

Single (reoperation) 

71 

Whipple 
(Case 16) 

Not published 


1944 

Single 

72 

Whipple 
(Case 25) 

Not published 


1944 

Adenomatosis 

73 

Whipple 
(Case 26' 

Not published 


1944 

Single 

74 

Whipple ’ 

(Case 27) 

Not published 


1944 

Single 

75 

St John and Whipple 
(Case 30) 

Not published 


1944 

Adenomatosis 

76 

Whipple 
(Case 31) 

Not published 


1944 

Single 


*The association of th>rotd pathology with h> pogl> cemia has been discussed by John (1931), Aitken (1936), 
Womack and Cole (1937), and Greenlee, Llojd and Bruecken (1940) 

tlslet cell tumors of aberrant pancreas ha\e been reported bj Vecchi (1914) Stewart and Hartfal! (1928) 
White and Gildea (1937) Rudd and Walton (1941) Ballinger (Whipple — Case 18) (1941) Thomas (1943) and 
Holman Wood, and Stockton (1943) 

E\cision of aberrant pancreatic iissue not tumor, has been reported b> Smith I'rederick G (1942) and 
Fanta (1937) both with relief of sjmptoms Possible sites of aberrant pancreatic tissue are shown b> Fau.t 
arid Mudgett (1940) m a review of 370 reported cases and Thorsness (1940) 

JTheonh other total pancreatectomj recorded is that of Rockej (1943) which was done for carcinoma rot 
islet cell Sur\ i\ al in this case w as onl> ISdajs In the case of Priestlej, Comfort, and Radcliffe (1944), sur- 
vival has been 16 months, and the resultant diabetes is mild 
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Table III — Continued 


(Ref Annals of Surgery 112 No 2 169 August 1940) 

1I\ POGLV CEMIA — ISLET CELL TUMORS FOUND AT AUTOPSl 



CONSIDERED TO BE BENIGN TOTAL CASES — THIRTY 

MULTIPLE TUMORS — THREE 


Single 

or 


Author 

Date 

Multiple 

25 

Duncan Hayward and Fleck 
(Case 2) 

1939 

Single 

26 

Heyn and Sommer 

1940 

Single 

27 

Kerwm 

1942 

Multiple 

28 

Quarrier and Bingham 
(Case 3) 

1942 

Single 

29 

Stevenson and Rannie 

1942 

Single 

30 

Holman Wood and Stockton 
(Case 2) 

1943 

Single 

(aberrant) 


Table IV — Continued 

(Ref Annals OF Surgery ij 2 No 2 170 August 1940) 

H\ POGLt CEMIA — ISLET CELL TUMORS REMOVED AT OPERATION 
SUSPECTED OF BEING MALIGNANT TOTAL CASES — TWFNTY-SIX 
MUITIPLE TUMORS — FOUR 





Single 

or 


Author 

Date 

Multiple 

20 

Forbes Davidson and Duncan 

1939 

Single 

21 

Quarrier and Bingham 
(Case 1) 

1942 

Single 

22 

Quarrier and Bingham 
(Case 4) 

1942 

Multiple 

23 

Whipple 
(Case 20) 

Not published 

1944 

Single 

24 

Whipple 
(Case 22) 

Not published 

1944 

Single 

25 

Whipple 
(Case 23) 

Not published 

1944 

Single 

26 

Whipple 
(Case 29) 

Not published 

1944 

Single 


Table V — Continued 

(Ref Annals of Surgery ij 2 No 2 171 August 1940) 

HYPOGLYCEMIA — ISLET CELL TUMORS FOUND AT AUTOPSY 
SUSPECTED OF BEING MALIGNANT TOTAL CASES — TWO (NO NEW CASES) 
MULTIPLE TUMORS — NONE 
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tumors, J Smith (1939), multiple) To Table IV must be added seven 
cases as follows 

Two cases of hypoglycemia with islet cell tumois suspected of being 
malignant, found at autopsy listed in 1940 in Table V Both were single 
We have found no new cases of this sort reported at autopsy since then 

It will be noted that of tumois considered benign 142 per cent were mul- 
tiple, of suspicious tumors, 14 3 per cent, and of tumors of proven mahgnanc} , 
20 per cent We must emphasize again that in the group of suspicious tumors 
the suspicion, of the pathologist not the surgeon, has yet to be confhincd 
in a single case by follozv-up data 

To the cases of multiple tumor and of true adenomatosis there must be 
added for completeness those cases with hypoglycemia in which, in the pathol- 
ogist's opinion, although there -was no true neoplasia, there was hypertrophy 
and hyperplasia There are ii such cases, and Table VI, therefore, is an 
analysis of the whole group 

Summarized, all of the foregoing figures give us totals seen in Table VII 


Table VII 

SUMMARY OF STATISTICS 



Single 

Multiple 

Total 

Per Cent 
Multiple 

Tumors removed at operation and considered benign 

65 

11 

76 


Tumors found at autopsy and considered benign 

26 

4 

30 


Total benign tumors 

91 

15 

106 

14 2 

Tumors removed at operation and suspected malignant 

22 

4 

26 


Tumors found at autopsy and suspected malignant 

2 

0 

2 


Total suspicious tumors 

24 

4 

28 

14 3 

Total cases of tumor wtlhoul proven malignancy 

115 

19 

134 

14 2 

Carcinoma with metastases proven mahgnancv 

12 

3 

15 

20 0 

Total casls ot true neoplasm 

127 

22 

149 

14 8 

H\PERTR0PH\ and H\PI:RPL^SIA WITHOUT NEOPLASM 



11 



SUMMARY 

The leview of published cases and those in oui own series, presented 
in 1940, IS here extended to include the rest of the cases m the literature, 
as w'e have been able to find them, and the new^ cases in our owui series 
Tw^o of our owm cases are analysed in detail as they are the first 111 which 
a diagnosis of hypennsuhnism wuth adenomatosis has been made 

CONCLUSIONS 

Multicentric origin of benign and malignant tumors of islet cells is 
suggested by the pathologic findings m the cases reviewed 

In the multicentnc cases wuth hypennsuhnism there seems to be a good 
possibility that hyperplasia and neoplasia in the remaining pancreas may 
result in return of hypoglycemic symptoms 

In the multicentnc cases the possibility of malignant disease inusl be 
considered 

Such cases should be followed for long peiiods in ordci to establish a 
basis foi prognosis in otheis 
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PANCREATICOJEJUNOSTOMY AND OTHER PROBLEMS 
ASSOCIATED WITH THE SURGICAL MANAGEMENT OF 
CARCINOMA IN^^OL^TNG THE HEAD OF THE PANCREAS 

REPORT OF FIVE ADDITIONAL CASES OF RADICAL PANCREATICODUODENECTOMY 

Charles G Child, III, M D 

Ni \\ Yoiiic, N Y 

FROM Tin D1 rARTMPNT OP SURGCRV OP TUP NPW \ORK HOSPITAI ANB 
tORM U UM\IRSIT\ MPDICAI COIt PGL NKS\ AORk N \ 

Ii has become incieasingly apparent dunng the past five yeais oi so that 
siugical aimamentana have been mci eased to a point wheie carcinoma 
involving the head of the panel eas may be attacked radically It is common 
knou ledge that pnor to 1935 sporadic attacks were made upon cancer in this 
legion The incidence of success, howcAei, was so meagei and the mortality 
so high that no operation contemplating eiadication of the disease ever 
gained any degiee of populaiity The most complete review of these early 
experiences may be found m Hunt’s' leview of the subject, appearing 
m 1941 

Largely due to the impetus given this pioblem b}^ Whipple, Paisons and 
Mullins,- m 1935, and by Whipple,'' in 1938, the entire subject has been 
reopened and the numbei of successful attacks upon ampullaiy and peri- 
ampullary caicinomata have been increasing yearly^"'- In ordei to fuithei 
the study of patients confronted wnth cancer m this region and to countei 
the all too geneially held impression that its suigical attack is hopeless, 
the follownng seven cases aie lecoided In geneial, these experiences parallel 
those repoited from othei institutions wnth regard to mortality, postoperative 
complications and the evolution of the operation as it is now^ commonly 
performed 

One of these cases (Case 4) has been previously reported^ but is included 
here for the sake of completeness The significant features of each case aie 
recorded in Table I, while inoie detailed clinical abstracts appeal in the 
case reports 

In view of the fact that each of these cases demonstrates one 01 another 
of the significant phases in the ei'-olution of this major surgical opeiation 
they may best be discussed under subject headings rather than as indi- 
vidual cases 

Diagnosis — One of the most difficult pioblems associated with the 
surgical management of these patients is the establishment at the opeiating 
table of a positive diagnosis of cancel In this respect these tumois may 
be conveniently divided into tw'o groups Those in and about the ampulla 
of Vater, and those lying deeply m the head of the panel eas The formei 
usually ofter no gieat difficulty save foi the fact that upon fiozen section 
of their moie 01 less supeificial poitions these polypoid tumois may appear 
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benign undei the microscope, where actually they are malignant If, however, 
it IS borne in mind that very few ampullary tumors are benign, it is obvious 
that unless their benignity can be clearly demonstrated, they should, if 
possible, be subjected to radical removal Case 6 is an excellent example 
of this problem Numerous frozen sections at the first operation all showed 
a benign tumor, and it was upon this assumption that local excision was per- 


Table I 

SIGNIFICANT FEATURES OF SIX CASFS OF RABICAT P \N CREATICODUODEN ECTOM\ 


PATIENT 

NO 

AGE SEX 

HISTORY 

AND 

PHYSICAL 

EXAMINATION 

DIAGNOSIS 

OPERATION 

OPERATION 

DIAGRAMMED 

PO 

COMPLICA- 

TIONS 

FOLLOW-UP 

CASE 1 

R A 

NO S77074 

57YRS M 

AfiOOMINALOISTRtSS 

SWKS 

JAUNDICE tWNS 

WT LOSS 10 LBS 

PC JAUNDICED 

CARCINOMA 

OF 

AMPULLA 

OF 

VATER 

1 GASTROENTEROSTOMY 

CMOLEGTST GASTROSTOMY 

2 TRANSOUOOENAL EXCISION 

REIMPLANTATION OF 

COMMON AND PANCREATIC 

DUCTS 

% 


NONE 

WELL 2YRS 

RECURRENCE 

3 YEARS 
z 

CASE 2 

F B 

NO 276M0 

56YRS F 

LOSS OF APPETITE 
t t/EWS 

MILD JAUNDICE 

t MOS 

DEEP JAUNDICE 

1 WK 

NO WEIGHT LOSS 

P L NEOATIVE 

CARCINOMA 

OF 

AMPULLA 

OF 

VATER 

1 OUODENOBTOMY GASTROENTEROSTO 
MY LIGATION COMMON OUCT 
CHOLECYSTGASTROSTOMY 

2 PANCREATICODUODENECTOMY 

S ATTEMPTED CLOSURE OUOOENAL 
STUMP 

4 JEJUNOSTOMY 


PERSISTENT 

COMPLETE 

OUOOENAL 

FISTULA 

P 0 

DEATH 

CASES 

P OiM 

NO 254422 

S2YRS M 

PAINLESS PNOGRtS 

SIVE JAUNDICE 

AMOS 

WEIGHT LOSS SOLBt 

P E LAPCC 
PALPABLE 

gallbladder 

CARCINOMA 

OF 

PANCREAS 

1 CHOLECYSTGASTROSTOMY 

GASTROENTEROSTOMY 

2 PANCREATieO OUOOENECTOMY 

S RESECTION OF FISTULOUS TRACT 


& 

PERSISTENT 

PANCREATIC 

FISTULA 

SEVERE 

STEATORRHEA 

LIVED 

8 MONTHS 
(NO POST- 
MORTEM) 

9 

PAINLESS 

JAUNDICE tMON 

WEIGHT LOSS 

20 LBS 

P E JAUNDICEO 

CARCINOMA 

OF 

DUODENUM 

RADICAL PARTIAL PANCREATCCTOMY 

DUOOENECTOMY 

PANG RE ATICO JEJUNOSTOMY 

CHOLECYST JEJUNOSTOMr 

OASTRO JEJUNOSTOMY 



PO PNEUMONIA 

INTERMITTENT 

ATTACKS 

CHOUNGITIS 

LIVED 

14 MONTHS 
DIED or 
CARCINO MATOS 

IS 

POSTMORTEM 

CASE 5 

N M 

NO 361219 

69YRS M 

PAINLESS 

JAUNDICE B WKS 

WEIGHT LOSS 

30 LBS 

P E JAUNDICED 

CARCINOMA 

OF 

AMPULLA 

OF 

VATER 

RADICAL PARTIAL PANCREATECTOMY 

OUOOENECTOMY 

PANCREATICO JEJUNOSTOMY 

CHOLECYST JEJUNOSTOMY 
GASTROJEJUNOSTOMY 



P 0 

WOUND 

INFECTION 

WELL 

1 YEAR 

CASE 6 

S H 

NO 363096 

55YRS F 

PAINLESS 

JAUNDICE IHTCn 

MITTENT SWKS 

NO WEIGHT LOSS 

PE JAUNDICE 

CARONOMA 

OF 

AMPULLA 

OF 

VATER 

1ST ADMISSION 

EXCISION AMPULLARY CARCINOMA 

2N0 ADMISSION tMOS LATER 

RADICAL PANOREATICODUODIHICTOMT 
PANCREATICO JEJUNOSTOMY 
CHOLEOOCHO JEJUNOSTOMY 

CASTRO JEJUNOSTOMY 


NONE 


CASE 7 

W M 

N0375553 

67YRS M 

EPIGASTRIC 

FULNESS 2 MOS 

WEIGHT LOSS 

20 LBS 

PE EPIOASI TUMOR 

m 

SUBTOTAL GASTRIC RESECTION 

PARTIAL PANCREATIC RESECTION 

OUOOENECTOMY 

PANCREATICO JEJUNOSTOMY 

CHOLEOOCHO JEJUNOSTOMY 

OASTRO JEJUNOSTOMY 


I 

NONE 



formed Following removal, however, a section from the base of the tumor 
was obviously malignant 

The second group, those primary in the head of the pancreas, may offer 
great difficulty in clearly establishing their malignant nature at the operating 
table This, of course, is due to the fact that not infrequently these tumors 
have their oiigin deep in the gland itself and, as they grow, they continue 
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to be sui rounded by a shell of pancieatic tissue And it is only this normal 
tissue that is generally accessible foi fiozen section Fuither confusion m 
this regard may also aiise fiom the fact that since these lesions frequently 
obstruct one or more blanches of the duct system of the panel eas, the gross 
and microscopic pictui e of chi onic pancreatitis is pi esented Because the most 
difficult difteiential diagnosis lies between this entity and carcinoma, the 
problems associated with the accuiate diagnosis of these lesions can readily 
be appreciated This dilemma has led CattelB® to point out that frequently 
the decision as to whethei oi not to peifoim a ladical operation must depend 
upon the suigeon’s ability to make a diagnosis based upon the clinical and 
gross pathologic findings This, of couise, may, at best, be unceitain, and 
undoubtedl} will mean that as nioie and more of these tumois aie attacked 
suigically, some patients wall undeigo a ladical proceduie foi chronic pan- 
creatitis At the moment, there is not appaient any exact solution of this 
problem The most logical approach, how^ever, wmuld seem to be one of 
carefully w'eighmg all the details of a given case, and proceeding upon what 
seems to be the most reasonable course 

In connection with this problem of diagnosis a related situation may be 
mentioned In patients lequirmg common duct exploration in wffiich an 
associated chionic pancreatitis is found, it may be wnse to leave a small 
catheter in the common duct m order to obtain postoperative choledochograms 
If such roentgenologic studies demonstrate a peisistent obstruction of the 
common duct not due to overlooked stones, a number of pancreatic 
carcinomata wnll undoubtedly be discovered sufficiently early to w'arrant 
re-exploration at a time wdien such a tumor may be amenable to radical 
extirpation 

Local Excision of Ainpullaiy Tniiiois — Because local excision of small 
ampullary tumors, togethei wnth reimplantation of the common and pan- 
creatic ducts, is a relatively innocuous proceduie, the early literature upon 
this subject is replete wnth case reports of transduodenal excision of these 
carcinomata 

A critical review^ of 98 patients subjected to this operation, as compiled 
by Hunt,^ reveals that the postoperative mortality was 27 per cent, and that 
but five patients w^ere alive over four years Three of these may be con- 
sidered cured, as they were well five, nine, and 22 years after operation These 
data indicate that local excision of these tumors may be expected to yield an 
occasional long-range cure, but that certainly the incidence is low 

In this series, there are tw^o cases in point (Cases i and 6) In Case i 
there Avas an apparent cure for three years but at the present time the patient 
presents complaints suggestive of recurrence Case 6 promptly recurred 
after local excision 

One- Versus Ttvo-Stage Opeiation — ^Whipple’s- oiiginal communication 
postulated a tAvo-stage operation The many disadvantages attendant upon 
this soon became CAudent With the discover}^ of the ability to control the 
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bleeding tendency in jaundiced patients by means of Mtamin K, one of the 
foremost reasons foi the two-stage proceduie became invalid, and, in 1940, 
Whipple^^ pel formed, foi the first time, the operation of radical pancreatico- 
duodenectomy in one stage Since then the operation of choice has been that 
of complete extirpation of the panel eatic head and duodenum at one sitting, 
reseivmg the two-stage piocedure only for the poorest of operative risks 
Extent of Duodenum to Be Removed — One of the most dreaded com- 
plications of operative piocedures in\olvmg the duodenum is that of fistula 
formation at the site of closure of the duodenal stump Early in the history 
of the development of the two-stage opeiation only that portion of the duo- 
denum adjacent to the head of the pancreas w'as lemoved Because this 
may leave the blood supply of the remainder of the duodenum seriously 
impaired, it is considered necessaiy to remove all of this structure together 
wMth the upper few' centimeteis of the jejunum Case 2 is one in w^hich a 
persistent duodenal fistula, wdiich defied closure, undoubtedly w'as the 
greatest single factor contributing to her death 

CJwIccystentei ostomy vcjsiis Cholcdocho-cnte) ostomy — ^The problem 
whethei to secure external drainage of the biliary tract by way of the gall- 
bladder or the common duct has been mucb discussed In the tw^o-stage 
operation it w'ould have been obviously disadvantageous to have obscured 
the operative field by some foim of choledochoj ej unostomy , therefore, the 
gallbladder had of necessity to be used, the anastomosis usually being per- 
foimed between this oigan and the stomach This, all too frequently, pre- 
sented tw'O untow'ai d complications , early, that of a biliary fistula at the site 
of division of the common duct , late, of an ascending biliary tract infection 
With the acceptance of the one-stage procedure the possibility of the develop- 
ment of both of these sequelae could be minimized by the performance of a 
choledochoj ej unostomy Although the gallbladder w^as utilized in Cases 
2, 3, 4 and 5 without the development of any immediate postoperative 
complication, troublesome attacks of acute cholangitis marred the result in 
Case 4 In Cases 6 and 7 the common duct w^as employed at the suggestion 
of Doctor Whipple (Discussion^) In neither of these cases has any 
untow^aid complication developed In the future it wall undoubtedl}'^ be the 
policy of this clinic to utilize the common duct whenever possible 

Management of the Panci eatic Stump — The best method of dealing 
wnth the panci eatic stump has pioved a troublesome problem centering 
about two conti ovei sial points First, wdiether or not the external pancreatic 
secietion is necessary foi the maintenance of an adequate digestive process, 
particulaily of fats It is unquestioned that an as yet, undetermined percent- 
age of patients toleiate depiivation of their external pancreatic secietions 
reasonably w'ell There aie a number, how^ever, of w'hich Case 3 is an example, 
w'ho peisistently suffer fioin a seveie degiee of steatorrhea following ligation 
of then pancreatic ducts The significant single fact is that it cannot be 
forecast prior to operation to wdnch group any given patient wall ultimately 
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belong It would seem appaient, iheiefoie, that until further information 
IS available the extei nal pancreatic function should, if possible, be maintained 
The second difficulty lies in the fact that no mattei how^ meticulously 
the panel eatic duct and stump aie closed, theie is the risk of the formation 
of a postopei ati\ e fistula This undesiiable, and oftentimes fatal, compli- 




Fig I — (i) First suture line in place, approMmating the posterior aspect of the 
pancreas and the jejunal wall (2) Second posterior suture line, approximating the 
posterior cut surfaces of the pancreas and jejunum (3) First anterior suture line, 
placed but not completed Just before these last few are tied, the ligature is reraored 
from the pancreatic duct, permitting its immediate drainage into the jejunum (4) Com 
pleted anastomesis The inset demonstrates that the pancreatic stump is actuallj intro 
duced into the inserted end of tlit jejuiiuni 


cation may be avoided by a safe method of anastomosis between the 
intestinal tract and pancreatic stump That such a satisfactory method is 
available seems appaient from examination of Cases 4, 5, 6 and 7, in w'hich 
drainage of the external pancreatic secretions into the gastio-mtestinal tract 
w'as secured by suture of the pioximal end of the pancreas into the open 
end of the jejunum The method by which this has been accomplished is 
outlined in some detail as follows 
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Method of End-to-End Pann eaticojejmiostomy — ^After completion of the 
radical removal of the duodenum and head of the pancreas, the proximal end 
of the jejunum is passed to the upper abdomen thiough a suitable rent m 
the mesocolon As shown in Figure i, the posterior aspect of the distal 
two centimeters of the pancreas is freed from the underlying tissues and 
held with its cut-surface upward by two suitably placed silk stay-sutures 
S I and S 2 Additional traction may be secured if necessary by means of 
S 3, the silk ligature placed upon the dilated pancreatic duct as it was 
divided earlier m the course of the operation Traction sutures are to be 
preferred to hemostats or Allis clamps because they are far less damaging 
to the friable pancreatic tissue The jejunum is approximated to the posterior 
aspect of the panci eas by means of a suture line composed of interrupted fine 
silk sutures placed as shown (Fig i (i)) These are placed deeply in the 
substance of the gland, include the jejunal submucosa, and are tied loosely 
in order to avoid jeopardizing the blood supply of the included tissues 

As shown 111 Figure i (2), the clamp upon the jejunum is next removed, 
its bite of necrotic tissue carefully excised, and the posterior cut-border of 
the pancreatic stump approximated to the adjacent jejunal mucous mem- 
brane, again, with interrupted sutures of fine silk Similarly, the anterior 
cut-borders of the pancreas and jejunum are approximated as shovn m 
Figure I (3) Just prior to the completion of this third row of sutures the fine 
silk ligature securing the pancreatic duct is removed, establishing immediate 
drainage into the lumen of the jejunum By gentle manipulation the stump 
of the pancreas is then actually introduced into the inverted end of the 
jejunum This inversion is then maintained by a fourth row of interrupted 
fine silk sutures, comparable to the first row, as shown diagrammatically 
m Figure i (4) 

Brunschwig® has recently laised the question “of whether appreciable 
pancreatic secretion may obtain after such implantations ” That appreciable 
amounts of pancreatic secretion do gain entrance to the gastro-intestinal 
tract following this procedure is indicated, first, by the experimental studies 
of Person and Glenn,’^^ in which a perfectly functioning pancreaticogastrostomy 
was demonstrated following implantation of the stump into the posterior 
wall of the stomach , second, by Case 4, in which the presence of pancreatic 
enzymes was demonstrated in the intestinal tract by means of the secretin 
test, third, by Cases 4, 5, 6 and 7, m which there has been no evidence of 
digestive disturbances following operation In these four cases there has 
been no instance of the development of a postoperative pancreatic fistula, 
a most undesirable complication not only from the point of view of the 
difficulty involved m the management of the fistula itself, but also because 
of the danger of severe hemorrhage associated wnth the escape of pancreatic 
juice into the site of a but recently completed operation 

Gasti ojejmwstomy — ^Judging from the reported cases and from this 
series, much latitude may be exercised in reestablishing the continuity of the 
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stomach and jejunum As a matter of principle a stoma so placed as to prevent 
the enteric stieani from passing eithei the pancieatic or biliary anastomosis 
IS to be pie fen ed In Case 4 it is noted that the cholecystojejunostoniy lay 
distal to the gastro-enterostomy This may well have been a factor contribut- 
ing to this man’s episodes of biliary tract infection At the present time an 
effort IS made to place the gastio-entei ostomy as illustiated m Cases 5, 
6 and 7 Whethei ante- or letiocohc would appear to be of minor significance 
SutiDC Matoial — Throughout all of these ladical proceduies silk has 
been used entirely except for the mucosal sutme in the biliary and gastric 
anastomoses Paiticulaily is the use of silk important in performing not 
onl} the pancieatic anastomosis but also m securing hemostasis, for catgut 
is digested wnth amazing rapidity b}!- pancieatic juice It is probable that 
much of the current pessimism expressed tow'ard pancreatico-enterostomies 
finds oiigm in the pooi results obtained at a time w^hen catgut w'as used 
almost exclusively 

Closxuc of the Abdominal Wall — In this entire series, wnth the exception 
of the last case, all of the abdominal wounds w’ere closed wnth through-and- 
through silvei w'lie stay-sutures together with catgut appioximatmg the 
individual layers Although several of these individuals developed rather 
seveie w’ound infections there was no case in w^hich w'ound disruption or 
evisceration occuiied The last case was closed with buned double medium 
silk seeming all layers with a modified on-end mattiess suture The significant 
factor in wound closure m these patients is considered to be the inclusion 
of some form of nonabsoi bable suture that wall permit adequate w'ound 
drainage, without the risk of disruption should infection occur 

Diainagc — It is important to secure drainage of the site of the pan- 
creatic anastomosis This is performed by preference through a stab w’ound 
m the flank, placing the drains to the neighborhood of, though not actually to, 
the pancreaticojejunostoray suture line This suture line incidentally can 
usually be reasonably well protected by an adjacent tab of omental or 
retroperitoneal fat 

Anesthesia — Open-drop ether was employed with satisfaction in all of 
these patients save the last (Case 4) in w'hich continuous spinal w'as admin- 
istered Because of the many advantages associated w'lth the latter agent, 
it may become the anesthesia of choice in the future 

CLINICAL ABSTRACTS OF CASE REPORTS 
Case I — N Y H No 277074 R A , age 57, male 
Diagnosis Carcinoma of ampulla of Vatei 

History This 57'year-old \vhite male gave a history on admission of vague upper 
abdominal distress of three weeks’ duration, associated ivith the onset of jaundice a week 
later, and a weight loss of ten pounds 

Physical Examination Revealed a poorly nourished man, moderately jaundiced 
On abdominal examination the liver edge was palpable 4 cm below the right costal margin 
Laboratory The only significant finding was the presence of bile m the urine 
The stools were light brown and negative for blood 
Roentgenology Negative G I series 
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Operations First — September 17, 1940 Exploratory celiotomy led to the discovery 
of a movable tumor of the ampulla of Vater A posterior gastro-enterostomy and a 
cholecystogastrostomy were performed as a first-stage Whipple procedure 

Second — September 30, 1940 Transduodenal local excision of a carcinoma of the 
ampulla of Vater, with implantation of the common and pancreatic ducts Because of the 
small size of the ampullary tumor it was not considered necessary to subject this patient 
to the hazards of the second-stage Whipple operation, 1 e , radical pancreatico- 
duodenectomy 

Follo\\-up I >ear — Well Back at work No complaints 

2 years — Well Back at work No complaints 

3 years — Well Back at w'ork No complaints 

3 5 years — Patient beginning to complain of loss of appetite and of 
weight, together with upper abdominal pain Physical examina- 
tion negative A definite diagnosis of recurrence cannot be made 
at this time, but in view of the patient’s difficulties it seems 
probable 

Case 2 — N Y H No 276140 F B. age 36, female 

Diagnosis Carcinoma of ampulla 

History Mother and one brother died of carcinoma 

This 36-year-old housewife gave a historj of progressive loss of appetite of two 
and one-half months, and of mild jaundice and pruritis of two months She became 
deeply jaundiced one week before admission No weight loss 

Physical Examination This revealed an obese white female who was deeph 
jaundiced On abdominal examination the liver was palpable one centimeter below the 
right costal margin 

Laboratory The significant finding w’as a positive reaction for blood in the stools 
Roentgenology Negatne G I series 

Operations First — September 9, IQ40 Duodenotomy and biopsj of ampullarv 
tumor Ligation of common duct Posterior gastrojejunostomj Cholecvstogastrostomj 
Postoperative Course Unremarkable Icteric index became normal 
Second — October 15, 1940 Partial resection of duodenum and bead of tbe pancreas 
Closure of duodenal and pancreatic stumps 

Postoperative Course Developed a duodenal fistula, draining as much as 5000 cc 
a day 

Third — October 31, 1940 Unsuccessful attempt to close the duodenal stamp 

Postoperative Course Persistent duodenal fistula 

Fourth — November 15, 1940 Jej unostomy for enteric feeding 

November 29, 1940 — Postoperative death due to inanition and sepsis 

Postmortem Examination Duodenal fistula and localized abscess 

Case 3 — N Y H No 254422 P DiM , age 52, male 

Diagnosis Carcinoma of head of the pancreas 

History This 52-year-old white male gave a histor> of progressive painless jaundice 
of four months’ duration, associated with a weight loss of 30 pounds 

Physical Examination Revealed a deeply jaundiced white male, with an enlarged 
easily palpable, nontender gallbladder 

Laboratory The stools were negative for blood The prothrombin was 48 per cent, 
rising to 70 per cent after administration of vitamin K 

Roentgenology G I series revealed a mucosal irregularity in the second portion 
of the duodenum 

Operations First — ^January 15, 1940 Cholecj stogastrostomy and posterior gastro- 
enterostomy 

Second — February t, 1940 Resection of pancreatic head and first and second 
portions of duodenum Closure of the pancreatic stump 
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Postopcratne Courbe Patient developed both a pancreatic and biliary fistula 
whicb closed sponianeousK aftei fi\c months, onl> to bieak open again within one 
week An attempt to resect and reimplant the fistulous tract w’as unsuccessful, and the 
patient finally died after eight months of all but continuous hospitalization During 
the entire postopciatnc peiiod he w'as unable to digest fat, as manifested by persistent 
steatorrhea 

Case 4 — N Y H No 311583 J B, age 57, male (Previously leported®) 
Diagnosis Carcinoma of duodenum 

Historj This S7-year-old white male presented himself complaining of jaundice, 
cutaneous pruntis, and a w'eight loss of 20 pounds over a course of one month 

Physical Examination Revealed a w'dl-developed and w'ell-nourished jaundiced 
male On abdominal examination the liver edge could be felt 3 cm below^ the right 
costal margin and the gallbladder w'as easily felt 

Laborator\ Hb ro Gm R B C 38 M W B C 9,050 Urine Bile present 
Stools positue for blood Prothrombin time 61 pei cent rising to 100 after vitamin K 
Roentgenologj' G I series revealed marked irregularity of the mucosal pattern 
in second and third portions of the duodenum 

Operation Novembei 28, 1941 Radical paitial pancreatectomy and duodenectonn 
1 be enterii. canal w'as reestablished first by retrocolic pancreaticojejunostomv, then an 
antecobi gastrojejunostomy and, lastlj', an aiitecolic cholecystojejunostomj The right 
gutter w'ps drained through a stab wound 111 the flank 

Postoperatne Course Patient developed an atelectasis followed by pneumonia 
He was discharged well 30 dajs after operation 

During the next 12 months the patient w'as readmitted twice because of rathei se\ere 
attacks of acute cholangitis Fourteen months aftci his initial operation he w'as read- 
mitted because of reappearance of his jaundice Exploratory celiotomy recealed 
extensn c mtra-abdominal carcinomatosis , the patient died several w'eeks later At 
postmortem examination an effort to examine the pancreaticojejunostomj was unsuc 
cessful because of massive replacement with tumor 

Case 5 — N Y H No 361219 W M , age 69, male 
Diagnosis Carcinoma of ampulla of Vater 

History This 69-year-old white male presented himself with a historj of the 
sudden onset of jaundice six weeks prior to admission As the jaundice increased he lost 
his appetite and 30 pounds in weight 

Phjsical Examination Revealed an intensely jaundiced, somew'hat senile male in 
no acute distress B P 175/90 Examination of the abdomen revealed a Incr palpable 
3-4 cm below' the right costal margin , 

Laboiatorj Urine Bile present Stools positive for blood Prothrombin 45 per 
cent rising to 80 per cent after vitamin K 

Operation July 3, 1943 Resection of the head of the pancreas and duodenum In 
succession, a retrocolic anastomosis w'as performed betw’een the pancreas and jejunum, 
cnd-to-end, between the gallbladder and jejunum, side-to-side, and between the open 
end of the stomach and the side of the jejunum 

Postoperative Course This was complicated by extensive suppuration of the abdom- 
inal wound This subsided under adequate therapy, and the patient was discharged well 
on the 42nd day after operation 

Follow-up Gained 30 pounds No digestive disturbance Entirely well one jear 
after operation 

Case 6 — N Y H No 363096 S H, age 55, feniale 
Diagnosis Carcinoma of ampulla of Vater 

First Admission Historj Ihis 55-jear-old llaban female gave a history on 
admission of intermittent painless jaundice of five w'eeks’ duration No loss of appetite 
No w'eighl less 
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Phj'sical Examination Revealed a well-developed and well-nourished woman who 
was moderately jaundiced B P 150/70 Abdomen No masses or solid viscera palpable 
Laboratory Urine strongly positive for bile Serum proteins 4 8 Gm /loo cc 
Stools positive for blood Hb 12 2 Gm RBC38M WBC 14,000 Pro- 
thrombin 78 per cent rising to 92 per cent after vitamin K 
Preoperative Care Thiec transfusions 

Operation August 17, 1943 At exploration of the ampulla through a duodenotomy, 
a small soft adenomatous tumor was found which did not appear malignant either in 
the gross or upon frozen-section Accordingly, a presumabily complete local excision 
was performed transduodenally and the common and pancreatic ducts reimplanted 

Postoperative Course Her jaundice cleared rapidly and she was discharged well 
on her i8th postoperative dav 

Second Admission Within three weeks after discharge she again became jaundiced, 
and was readmitted to the hospital 

Physical Examination On this admission an enlarged gallbladder was easily palpable 
Laboratory Icteric index 152 

Second Operation December 20, 1943 two months after local excision At 
exploration a firm tumor mass occupying the head of the pancreas was discovered 
In spite of the numerous adhesions due to the previous operation the lesion could be 
easily mobilized and was subjected to radical pancreaticoduodenectomy 111 one stage 
In succession, the following retrocohc anastomoses were performed Pancreas and open 
end of jejunum, choledochus and jejunum, end-to-side, and stomach to jejunum, end- 
to-side A small tube was placed in the gallbladder as a safet\ valve for the biliarj tract 
The postoperative course was unremarkable The patient was discharged on her 
2 1st postoperative day 

Case 7— -N Y H No 375553 W H J M, age 65, male 
Diagnosis Carcinoma of stomach invading head of the pancreas 
History On admission the patient’s complaint was one of persistent epigastric fullness 
after ingestion, even of liquids, for the previous two months 

Physical Examination Poorly nourished white male in no distress B P 150/98 
On examination of the abdomen a hard, freely movable mass could be felt m the right 
upper quadrant 

Laboratory Urine 2 plus sugar Fasting blood sugar 150 mg/ioo cc Hb 80 
per cent RBC45M WBC 7,800 Plasma proteins 65 Gm/ioo cc Stool 
repeatedly positive for blood 

Roentgenology G I series led to a diagnosis of carcinoma of the pyloric end of the 
stomach with 75 per cent retention at six hours 

Operation January 6, 1944 exploration an obMous carcinoma of the pjloric 

end of the stomach was found Since the onlv evidence of extension ^\as into the head 
of the pancreas a subtotal gastric resection (three-quarters of the stomach) was per- 
formed, together with removal of the head of the pancreas and duodenum A retrocohc 
pancreaticojej unostomy and choledochojej unostomy was performed, and an antecolic 
long loop gastrojejunostomj' Drainage to the riglit gutter was established through 
a stab wound 

Postoperative Course Unremarkable The patient w'as discharged w’ell on the 
14th postoperative day At two months he is entirely well, having gained over 15 pounds 


SUMMART 

(1) Five previously unreported cases of carcinoma involving the head 
of the pancreas which have been treated radically are recorded 

(2) Some form of pancreaticojej unostomy following partial pancreatic- 
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otomy IS recommended, and a method is outlined which has proved satisfactory 
in four cases 

(3) A case of subtotal gastiic resection and radical pancreaticoduoden- 
ectomy for carcinoma of the stomach invading the head of the pancreas is 
reported 

(4) Various other problems associated with radical extirpation of cancel 
involving the head of the pancreas aie discussed 
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NEUROGENIC SARCOjNIA OF THE JEJUNUM 
ASSOCIATED WITH VON RECKIJNGHAUSEN’S DISEASE 

Lt Col John B Hamilton, MC, Capt Iutnam C Kennedy, MC 

\ND 

Maj Pierre C Her vult, INI C 

Atlakta, Gv 

Reported instances of neurogenic sarcoma of the small intestine are 
laie The following account deals with such a lesion in the jejunum, dis- 
covered by preoperative roentgenograms and successfully resected The 
patient also had von Recklinghausen’s disease, with multiple cutaneous and 
subcutaneous nodules and scoliosis of the dorsolumbar spine The jejunal 
tumor did not cause obstruction but first gave notice of its existence through 
small hemoi rhages 

Case Report — A 37-j'ear-okI, white, male officer was transferred to an Arm^ 
General Hospital because of intestinal hemorrhage and secondarj anemia A.bout si\ 
w'ceks prcviouslj' he had first noticed the passage of daik blood in his stools At that 
time he also w'as having cramp-hke abdominal pains m the lower lett quadrant, relieved b\ 
heat but no constipation or diarrhea On admission to a Station Hospital, April 
30, 1943, the R B C was 25 million, W B C 4,800, urinaljsis and Kahn test 
negative, and stool positive for occuk blood No tenderness or masses were found on 
abdominal examination During his staj' there, a G -I series and tw’o barium enemas, 
including air-contrast study of the colon, w^ere all reported negative One w'eek after 
admission the R B C w'as 3 3 million, wuth 46 per cent hemoglobin This secondarj 
anemia responded to therapy with iron and liver extract Occult blood continued 
to be present m the stools 

On May 29, the patient had a sudden large intestinal hemorrhage, and was found 
lying m a pool of fresh blood and clots wdiich he had passed bj rectum The R B C 
dropped from 33 to 2 7 million, and the hemoglobin from 60 to 55 per cent The next 
day sigmoidoscopy was done but no abnormalities w'ere found 

One w'eek after the hemorrhage, June 5, I943, he w^as transferred to a General 
Hospital The stools w'ere positive for occult blood for the next ten days but negatnc 
thereafter Aided by iron therapy his anemia steadily impro\ed Roentgenologic studies 
of the upper gastro-mtestmal tract revealed a large filling defect approximately in the 
upper half of the jejunum, with moderate dilatation of the intestine above it (Fig i) 
This seemed to be caused bj^ a tumor projecting both into the lumen and outw'ards 
beneath the serosa It was causing relatnely little obstruction and the barium readilj 
passed by, outlining the fungating mtialummal portion A roentgenogram of the chest 
show'ed the lung fields to be clear 

This jejunal tumor w'as considered to be a neurofibroma 01 neurogenic sarcoma, a 
part of the generalized -von Recklinghausen’s disease wuth w'hich the patient w-as 
afflicted (Fig 2) There were innumerable small and medium-sized nodules in and 
beneath his skin, mostly on the chest and abdomen Some w'ere solid, others felt cjstic, 
still others w'ere pendulous tabs , among them were numerous patches of browm pig- 
mentation He first noticed the nodules about six j'ears ago, and they continued to 
appear over a period of two years The historj records no other instance of von 
Recklinghausen’s disease m his famih 
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The patient also had rather marked scoliosis of his dorsolumbar spine, which had 
been present since childhood but had never caused him pain or restricted his activities 
Roentgenograms during his hospital staj' showed the curvature but no congenital anomaly, 
and no evidence of an inflammatory or destructive process A survey of the other 
bones and joints revealed no significant abnormal changes 

Two of the superficial lesions were removed for microscopic studj One of them 
was a hard, movable, subcutaneous nodule composed of firm, j'ellowish-gray tissue 
Microscopically, there was “rather loose fibrous tissue surrounded b}^ a dense hj'alin 
fibrous tissue capsule ” Many of the cells were spindle-shaped, and this arrangement 
resembled that seen in a neurofibroma The other was a cutaneous pedunculated growth, 
“composed of loose edematous fibrous tissue covered with ordinary epithelium ” 

An abdominal operation was later performed and the jejunal tumor resected On 
opening the peritoneal cavitj, no free fluid was encountered, and the liver, spleen, kidneys, 
stomach, and large bowel were normal In the upper jejunum, approximately two feet 
below the ligament of Treitz, there was a tumor involving the antimesenteric border 
of the bowel, about three inches m diameter, with enlarged soft lymph nodes distributed 
throughout the adjacent mesentery and in the aortic group One piece of omentum was 
adherent to the bowel and was fieed The tumor and two inches of bowel on each 
side were excised and a side-to-side anastomosis constructed 

Pathologic Exammaiwu — Gioss The specimen was opened along the mesenteric 
border, disclosing a large, fungating tumor mass, 75x65x3 cm in sire, projecting 
into the lumen (Figs 3 and 4) The mass was canalized so that there 'v%as a ring 
of tumor tissue around the entire circumference within the bowel, though attached 
to the wall only at its base (Fig 5) Two channels were thus present a small one through 
the tumor, about i 5 cm in diameter, and a narrow slit between the free edge of the 
tumor and the uninvolved intestinal wall No frank ulceration vas noted The tumor 
also projected from the serosa, forming an irregular, lobulated mass about 5 cm in 
diameter No lymph nodes were included with the specimen 

Mtcioscopically (Fig 6), the tumor was “composed of cells having elongated spindle- 
shaped or fusiform nuclei arranged in interlacing strands or bundles The tumor is quite 
cellular There is very little anaplasia A few irregular mitoses are present Although 
the tumor appears relatively benign, the cellulantj' and mitoses indicate that it should 
probably be considered as a neurogenic sarcoma Pathologic Diagnosis Neurogenic 
sarcoma of jejunum” 

This histologic diagnosis was confirmed by the Army Medical Museum, with the 
additional observation that “from the clinical standpoint there should be no further 
complication from the removal of this tumor since such tumors rarely metastasize” 

The patient rapidly recovered from the operation, and there were no complications 
during the postoperative period Within three w'eeks the w'ound was entirely healed 
and the patient was ambulatory, eating his meals and gaming w’eight After a month’s 
sick leave, he w'as in excellent condition and retumed to his duties 

We have not attempted to make a complete list of reported gastro- 
intestinal neurogenic sarcomas but believe a partial account would be inter- 
esting According to Ewing/ Sarazanes collected reports of such tumors 
affecting the tongue, stomach, jejunum, ileum, and colon 

Hosoi’s^ study of the literature revealed five cases which are considered 
neurosarcoma, though originally some were given other names 

Adrian (1902) Fibrosarcoma of the duodenum, associated with multiple fibromas 
of skin and internal viscera and neuromyxoma of supraclavicular fossa 

Kohtz (1893) Sarcomatous tumor of duodenum, nodules on surface of stomach 
and several subserous nodules in small intestine and mesenterv 
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Shouldice (1925) Fibiomyxosaicoma on greatei cuivatirc of stomach in a casq 
with multiple peripheral fibiomas and many millet-beed, nodular tumors on surface 
of stomach 

Hartman (1927) Fibiomyxosarcoma of stomach, believed to have arisen in a 
ncuiofibroma of the gastric wall, in a patient with von Recklinghausen’s disease 

(a) 



(b) 


Fig 6 — (a) Photoraicrognph of the jejunal neurosarconn, showing the 
nuclei arranged in interlacing strands and bundles 

(b) High power view, showing the spindle shaped and fusiform nuclei 
The tumor is quite cellular, though there is verj little anaplas a 

von Recklinghausen (1882) Sarcoma of jejunum in a case of neurofibromatosis 
(two of the largest nodules on the jejunum were sarcomatous) 

Geschicktei , ^ in his analysis of 1472 malignant tinnois of the gastro- 
intestinal tract, found 50 cases of sarcoma, ten of which weie “nerve sheath 
sarcomas ’ Of these ten, three were in the stomach, three in the small in- 
testine and four in the rectum, one of the small intestinal sarcomas was as- 
sociated with von Recklinghausen’s disease Bergendall and SjovalF reported 
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a case of lesected neiiiinoma of the ileum, 8 cm m diameter, which had 
ruptured from central necrosis and given use to acute peritonitis Three 
years aftei removal of the tumor, generalized abdominal metastases developed 
At autopsy, the disseminated peritoneal lesions were said to show the char- 
acteiistic histologic aspects of neuimoma, but malignant alteration was indi- 
cated by the numerous mitotic figures 

Millei and Fiank”" piesent two \\ell illustiated case leports of “neuio- 
fibrosai comas” of the jejunum In the fiist (a female, age 72, with no pei- 
sonal 01 famih history of von Recklinghausen’s disease), there was a laige, 
lobulated, medullaiy tumoi attached to the antimesentei ic bolder of the 
jejunum Six months aftei resection she was reported well The second 
case (a male, age 47, also uithout family historic of von Recklinghausen's 
disease, and without cutaneous lesions), piesented a laige mass beneath the 
ligament of Tieitz and multiple tumoi s ot the jejunum and ileum, mesenteiy, 
and retroperitoneal nodes Most of them (about 26) were m the intestinal 
wall, varying m diameter fiom o 5 cm to 10 cm , projecting either inw^aid 01 
outw'ard A few' w'ere ulcerated and one large lesion, at autopsy, formed a 
“truncated tumoi, replacing the bowel, wuth a lumen through it ” The micro- 
scopic diagnosis was neurofibrosarcoma, multiple, of small intestine, wuth 
metastases to mesenteric an 1 reti operitoneal lymph nodes 

Grill and Kuzma® have recently lepoited an inteiesting case, though not 
of a sarcoma Theirs was a laige ileal neurofibioma in a patient with \on 
Recklinghausen's disease The tumoi was the origin of seveie, intermittent, 
intestinal hemonhages, wdiich finally caused death It aiose m the wall ol 
the ileum and pi oti tided into the peritoneal cavity, diawung a pouch ol 
epithelium wnth it Many thin-walled blood spaces next to the intestinal 
epithelium, some of them eroded, were apparently responsible for the bleed- 
ing The authors included an '^xtensive bibliography, together wnth a dis- 
cussion of benign intestinal tumors and von Recklinghausen’s disease 

Discussion — The whole subject of neurofibromatosis, tumors of periph- 
eral nerves and neurogenic sarcoma is complex and controversial The 
mam features of von Recklinghausen’s disease are w’'ell knowm, but the asso- 
ciated skeletal, visceial and endocrine manifestations are ill defined Prob- 
lems of histogenesis are unsettled and classifications are numerous, elaboiate 
and conflicting Some authors hold that the Schw^ann cell plays the pie- 
dominant part in the growth of neurogenic saicoma w'hile otheis belie\e it 
lb the fibroblast For a lucid, authoritative review, m wJnch the \aiious 
Ihieads of discussion and debate aie skillfully diaw'ii togethei, we lecommend 
tlie chapter m the tieatise by Ewnng^ 

In von Recklinghausen’s disease several types of lesions are encounteied 
The most common and characteristic are the multiple cutaneous and sub- 
cutaneous neurofibromas, similar multiple tumors are also found along the 
deeper nerves and m the mucous and serous membranes and viscera In the 
skin the nodules are usually accompanied and often pi eceded by coffee-colored 
areas of pigmentation Tavo othei types of lesions are the plexiform neuroma 
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and elephantiasis neuromatosa Occasionall}'^, there is also the neurinoma, 
though this IS more often solitary This is an encapsulated tumor, mainly 
of the larger nerve trunks, occurring in the subcutaneous and muscular tis- 
sues of the limbs and in various internal structures It has a distinctive his- 
tologic pattern (“palisade units”) Neurogenic sarcoma, or neurosarcoma, 
develops in about 13 per cent of the cases of von Recklinghausen’s disease, 
according to Hosoi - In addition, many other organs and systems are directly 
or indirectly affected as a part of the disease — brain, meninges, spinal cord, 
vascular system, cutaneous structures, and bones The osseous changes"’ ® 
are frequent and include scoliosis (most common), localized hypertrophy and 
other abnormalities of gro\\th, and subperiosteal cysts 

Our patient had the typical cutaneous and subcutaneous neurofibromas, 
mostly on his trunk Among them were numerous pigmented areas of “cafe 
ail latf color and probably some small lipomas and fibromas There was no 
plexiform neuroma or elephantiasis He had a maiked scoliosis but no other 
bony abnormalities Although many cases of von Recklinghausen’s disease 
are inherited, there is no recoided histor}' of the malady m our patient’s family 

The most interesting featuie of the case is the neurosarcoma of the je- 
junum, especially its location Malignant tumors of the ner\e trunks are not 
uncommon and they may occur anywhere The great majority, how’e^er, 
show a piedilection for the subcutaneous and deeper intermuscular tissues 
of the limbs, including the shoulders and hips Only a few neurosarcomas 
have been described in the gastro-intestinal tiact, and jeiunal examples are 
quite rare 

In this location they arise in the w’all of the intestine, protruding into the 
lumen or outw’ard into the peritoneal cavity < Often they grow’ in both direc- 
tions, as in our case The mucosa covering the intraluminal growth may be 
intact or ulcerated When ulceration is present, the resultant hemorrhage 
may be very severe Intestinal obstruction has occurred, but it has usuall)’ 
been incomplete, since these sarcomas are fungating rather than annular and 
constricting In our case, an additional safety factor was a narrow channel 
running thiough the polypoid tumor, providing a second and extia lumen 
for the passage of the intestinal contents The tumors may cause intussus- 
ception, as illustrated bj’ MilHi and Frank’s^ second case They maj’ also 
perforate, especially if the interior of the sarcoma is neciotic (Bergendal and 
SjovalB) 

Neurogenic sarcomas frequently occur in conjunction wuth von Reckling- 
hausen’s disease In Stewart and Copeland’s® series of neurosarcoinas 21 
out of 104 cases (20 per cent) ^were associated wuth one or more stigmata of 
the generalized disease Stout^® maintains the incidence is very much higher, 
and that careful search and recording wall establish the presence of pigmenta- 
tion or a few skin tumors in many more cases The majority of these malig- 
nant tumors, he believes, develop in preexisting neurofibromatous nodules, 
though this is often difficult or impossible to prove The neurinomas rarel) 
become malignant 
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The anatomic, microscopic and clinical features of neurogenic sarcomas 
are fully described by the above authors®’ and Geschickter,’-^ and sum- 
marized b) Ewing Most of this knowledge has accumulated from study of 
sarcomas of the peripheral nerve trunks, which are by far the most numerous 
Briefly, the features are (i) Sudden, rapid enlargement of an old tumor, 
(2) prolonged, persistent growth, (3) lecuiience in original site aftei in- 
complete remo\al, (4) frequent appearance, after local excision, of a new 
tumor or tumors highei up the same nerve trunk, either aiising independently, 
or from extention along the neive within the epmeuiium, (5) complications 
and death may occur from the local lesion, because of ulceration, infection, 
hemorrhage, or invasion of vital structures, (6) metastasis m about 20 
per cent of cases, usually hematogenous to lungs, (7) rare involvement of 
regional lymph nodes, (8) better prognosis of encapsulated tumors, and 
(9) wisdom of amputation after lepeated occurrences Ewing divides the 
tumors into three histologic types Sclerosing, spindle cell, and cellular 
anaplastic neurosai comas The tumor in our case fits into the second, inter- 
mediate, type 

The treatment and prognosis are also discussed by these authors Ewing^ 
concludes with the statement “On account of the bad prognosis of most sar- 
comas of the soft parts, and the ladioseiisitivity of many, especially the more 
malignant ones, a program should be adopted of diagnosis by aspiiation and 
thorough ladiation befoie surgery is employed” 

SUMMARY 

A case is presented of neurogenic sarcoma of the jejunum m a patient 
with von Recklinghausen’s disease The tumor caused intestinal bleeding, 
and \vas successfully resected 

The rarity of this type of tumor in the jejunum, its association wuth von 
Recklinghausen’s disease, and the general subject of neurogenic sarcomas are 
briefly discussed 

The authors extend their thanks to Lt Col John M Wellman, MC, the surgeon 
who performed the operation, and to Lt Col Perry T Hough, M C , the pathologist, 
for their cooperation in assembling data for the case report 
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ESTIMATION AND SIGNIFICANCE OF BLOOD LOSS 
DURING GASTRO-INTESTINAL SURGERY-^ 

A Oppenheim, M D , George T Pack, M D , 

J ULEs C Abels, M D , and C P Rhoads, M D 

Nlw York, N Y 

IRON! 1HL MI MORI \L HOSPITVL TOR THR TREATMENT OP CANCER WP ALLU D DISEASES NEW TORK N T 

Although by the application of newei suigical technics the piohlem 
of blood loss duiing opeiations has ceased to be formidable, nevertheless 
its acciiiate estimation is frequentl} worth while This is paiticulaily true 
in anemic patients with cardiovascular insufficienc}^ These individuals 
sometimes cannot spare even a small amount of blood, yet its leplacement 
h} tiansfusions, when ovei estimated in amount, may induce cardiovascular 
collapse 

The deteimination of blood loss cannot accuratel}^ be made fiom the 
postopei ative concentration of hemoglobin oi the red cell count It is a 
well-pioven fact that the total blood volume is very labile, and aftei operative 
hemorrhage it frequentl} may shiink in an attempt to maintain the pie- 
opei ative concentiation of blood A ccmpaiison of the pre- and postoperative 
blood counts, theiefore, cannot be substituted safely foi an accurate estimation 
of the blood shed during surgical pi ocedui es Since the i epeated detei mina- 
tion of total blood volume hi vivo is often a difficult piocedure, the moie 
feasible determination is the direct measuiement of blood loss 

Quantitative determinations of blood loss during some common operative 
procedures w^eie made by Gatch and Little ^ The method employed b} these 
investigatois w^as to w^ash promptly and repeatedly all sponges and instru- 
ments soiled wnth blood Enough hydrochloric acid w^as then added to the 
pooled w'ashmgs to make a final o i N solution The resulting acid hematm 
w^as compared wuth a standard solution of acid hematm piepared fiom the 
w'hole blood of the patient before operation 

More recentl)q White and Buxton- employed a modification of the acid 
hematm technic to determine blood loss during mtrathoracic surgical pro- 
cedures Their method entailed the recovery of all blood from linens, sponges, 
and instruments by extraction with distilled w^ater Nine cubic centimeters 
of this solution w^ere converted to acid hematm by the addition of r cc of i N 
hydrochloric acid This last solution then was coinpaied colorimetncally 
w'lth a standard prepared from i cc of the patient’s blood m which the 
hemoglobin w'as converted to acid hematm by the addition of 9 cc of o r N 
hydrochloric acid By this technic about 86 per cent of the hemoglobin could 
be recovered 

*Read before the New York Surgical Societj Decemb<“r 8, 1943 Paper No 22 
in a senes of metabolic studies on patients with cancer of the gastro-intestina! tract 
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A simple and ingenious appioach to the problem recently was oftered 
by Wangensteen‘S The gam in weight of a known amount of diy linens 
and sponges used during operation is converted into cubic centimeters of 
blood absorbed b) reference to the specific gravity of the patient’s blood 
The technic is claimed to be accuiate to within a few per cent Moieover, the 
use of dry sponges apparently does not impose a seiious handicap to the 
surgeon Large packs which are kept moist to keep a minimum of fibrin 
formation on the bowel are employed to cover the intestine The method 
ofifers the further advantage that at any time during the operation the surgeon 
can be informed of the blood lost up to that point By this piocedure, 
Wangensteen has found that the usual blood loss consequent to gastric 
resection varies from 300 to 500 cc 

In the present study an attempt has been made to mcoipoiate the best 
features of the above methods, and at the same time to keep the technic simple 
enough to be employed by the average hospital technician 


METHOD 


All blood-soaked linen and sponges are meticulously collected m a single 
container As soon after the end of the operation as possible, the blood is 
extracted from these materials by the repeated addition (ten times) of tap 
water All washings are pooled, and the total volume measured An aliquot 
of this is filtered and provides the solution for measurement in a photo- 
electric colorimeter (Klett-Suinmerson, Filter No 52) 

The standard curve for this comparison is constiucted b} the measure- 
ment of several dilutions of a normal blood found to contain 13 8 Gm of 
hemoglobin by the Sahh technic ^ 

The concentration of hemoglobin m the blood of the patient is neces- 
sarily determined preoperatively From these values, it is possible to 
ascertain the volume of blood lost during the surgical procedure A sample 
calculation is appended 


Sample 


1 Patient’s preoperative hemoglobin 

2 Volume of solution obtained after washing linens, etc 

3 Sample filtered It was deemed necessary to dilute one 

cc of this to 25 cc since the reading lay outside the 
graph limits Therefore, the total amount of hemo- 
globin solution IS 

(This IS not always a necessary step ) 

4 Sample is read in the Klett-Summerson colorimetei The 

reading is 

From standard curve, this represents 

5 0 04S X 500,000 equals 

22 5 

6 Therefore 100 cc equals the amount of blood lost 

10 

during the operation 


10 Gm per cent 
20,000 cc 


500 000 cc 


20 

o 045 mg Hb 
225 Gm Hb 


225 cc 


*A 11 operations listed were performed by a single surgeon (G T P ) so the 
comparative values of blood loss should be significant 
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The accuracy of the method was determined by the recoveiy of known 
quantities of blood from samples of linen and sponges The hemoglobin 
recovered aften ten washings was found to vary from the known amount by 
no more than 6 per cent 

RESULTS 

A BLOOD LOSS DURING OPERATIONS TO SERVE AS CONTROL DATA FOR 
GASTRO-INTESTINAL PROCEDURES 

Information concerning the quantity of blood lost during operation chiefl} 
for cancer of the gastro-intestinal tract becomes more valuable and significant 
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when the figures so obtained ai e compai ed with the blood loss sustained during 
othei common operations perfoimed by the same surgical team From this 
viewpoint of blood loss, the average majoi opeiation on the gasti o-mtestinal 
tiact compai es favoiably uith such pioceduies as hip joint disaiticulation 
(300 cc ) and splenectomy (160 cc ) Hystei ectomy, on the othei hand, is 
a relatively bloodless operation Radical vulvectomy with bilateral groin 
dissection (725 cc ) and radical mastectom}'^ (average 600 cc ) entail a con- 
sideiable blood loss with minor shock 111 spite of sciupiilous caie to maintain 
hemostasis (Table I) 


T\nii I 

CONTROI 


The rollowint; Opcntinns IXcd to Stondordize Procedure 

Ilb 




Hb 



1 1 8 Gm 

Blood 

Surg 


First 



= 100 

Lo=s 

Est 

Trans 

Dav 

Patient 

Operation 

Per Cent 

Cc 

Cc 

Cc 

Postop 

r S 

Bilateral groin dissection and vuh ectomj 

9 7 

725 

600 

640 

9 8 

T B 

Hip disarticulation 

11 0 

300 

150 

600 


J G 

Amputation midthigh without tourniquet 

11 0 

410 

330 

0 


G 0 

Radical mastectomy 

11 0 

650 

1200 

0 

9 7 

D M 

Radical mastectomy 

9 7 

473 

500 

600 

8 3 

B T 

Radical mastectomy 

11 7 

700 

300 

250 

10 2 

M B 

Splenectomy 

9 5 

160 

150 

600 

13 0 

G B 

Supracervical hj sterectomy and appendicectomy 

10 2 

40 

50 

0 


C B 

Supracervical hysterectomy appendicectomy and bilateral 
salpingo oophorectomy 

10 2 

90 

100 

0 

10 2 

B M 

Supracervical hysterectomy 

13 5 

135 

175 

0 


M H 

Panlu sterectomy 

9 7 

165 

173 

0 


A B 

Resection jejunal diverticulum 

11 0 

50 

100 

695 

9 0 


B GASTRO-lNTESTlN\B OPERATIONS 

The amount ot blood lost dining the simple procedure of gastrostomy 01 
enterostomy varied only from 15 to 75 cc (Table II) In one instance, how- 
ever, the formation of a Spivack gastrostomy entailed a loss of 305 cc , 
inasmuch as this proceduie was employed for a maikedly adherent and 
inopeiable cancer of the gasti ic cardia, this value was not unexpected 

Tablf II 

Tlir BI OOD I OSS DURING PAI I lATIVP OPPRATIONS TOR GASTRIC CANCFR 





Hb 



Blood Hb Gm 




Gm 

Blood 

Surg 

Given Per Cent 




Per Cent 

Loss 

Est 

at Op First Dav 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

R 

H 

Janevvay gastrostomy for ca cardia 

n 0 

75 

150 

None 


H 

P 

Spivacl gastrostomy for ca cardia 

11 7 

305 

300 

600 

11 7 

F 

P 

Beck-Jianu gastrostomy for ca cardia 

9 7 

50 

SO 

600 

9 7 

J 

B 

Jejunostomy for ca stomach 

13 8 

IS 

25 

600 

10 4 

A 

II 

Gastro enterostomy 

11 7 

45 

75 

None 

10 2 

J 

r 

Exclusion operation and gastrojejunostomy forca stomach 

9 3 

100 

150 

600 

10 2 

J 

0 

Exclusion operation and gastrojejunostomy for ca stomach 

13 0 

250 

300 

600 

12 0 



Average 


120 





The average amount of blood lost during 

total 

gastrectomy was 

onh 


194 cc (Table V) This is even less than that found foi the group submitted 
to subtotal gastrectomy foi cancel, namely 234 cc (Table IV) The explan- 
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atioii of this clifteience can be attributed to the small amount ot bleeding 
encounteied dining tianssection of the abdominal esophagus as compaied 
with the much Mider tianssected stomach The tiansthoiacic appioach foi 
opeiable cancels of the caidia appaiently does lead to a consideiable blood 
loss namely 450 and 475 cc m two instances m iihich this iias detei mined 


TABLE III 

THL BLOOD LOSS DURING SUBTOTAL GASTRIC RESECTION I OR ULCER 




Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Gn en 

Per Cent 



Per Cent 

Loss 

Est 

at Op- 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

M Me 

Subtotal gabtric resection for ulcei 

11 7 

270 

200 

650 

12 1 

!• S 

Subtotal gastric resection for ulcer 

11 3 

305 

600 

600 

13 4 

w 0 

Subtotal gastric resection for ulcer 

12 1 

250 

300 

600 

13 9 

W G 

Subtotal gastric resection for ulcer 

10 2 

160 

300 

600 

10 9 

s s 

Subtotal gastric resection for ulcer 

11 5 

150 

200 

None 

10 5 

M A 

Subtotal gastric resection for ulcer 

9 3 

500 

700 

600 

8 3 

B R 

Subtotal gastric resection for ulcer 

7 6 

250 

350 

600 

11 0 

R R 

Subtotal gastric resection for ulcer 

11 0 

320 

250 

600 

12 4 

R G 

Subtotal gastric resection foi ulcer 

10 1 

300 

375 

600 

11 7 

G \ 

Subtotal gastric resection for ulcer 

11 3 

160 

175 

600 



■1% erage 


267 






T\ble IV 






THE BLOOD LOSS DURING SUBTOTAL RESECTION FOR GASTRIC CANCER 





Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Gi\ en 

Per Cent 



Per Cent 

Loss 

Est 

at Op 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

A V 

Subtotal resection for c i 

13 1 

300 

700 

600 

12 1 

r 

Subtotal resection foi ca 

13 1 

365 

275 

600 

12 I 

r M 

Subtotal resection for ca 

13 5 

175 

200 

600 

9 2 

E M 

Subtotal resection for ca 

10 4 

160 

160 

600 

10 9 

E D 

Subtotal resection for ca 

11 7 

190 

250 

600 

11 7 

B M 

Subtotal resection for ca 

7 3 

225 

175 

650 

8 I 

M L 

Subtotal resection for ca 

8 1 

250 

175 

650 

10 8 

S L 

Subtotal resection for ca 

9 7 

210 

200 

600 

10 9 


Av erage 


234 




(Table VI) The gieatei pait 

of this blood loss 

OCCUl s in 

making the 


necessarily long intei costal incision 

The aveiage amount of blood lost duiing subtotal gastiectomy toi ulcei 
(Table III) Mas not significantly dififerent fiom that foi subtotal gastiectomy 
ioi gastiic cancel It might have been expected that the contiol of bleeding 
in patients ivith gasti o-intestinal cancel A\ould have been a moie difficult 
pi oblem since these individuals hac e a high incidence of hypopi othi ombinemia ' 
The procedures of hemicolectomy and sigmoidectoni} do not entail a 
gieat loss of blood The average values found weie 143 and 124 cc . lespec- 
tivel)^ (Tables VII, VIII) Abdommo-penneal rectal resections have proien 
almost consistently to be relatively bloody operations (Table IX) It is 
not unusual for the patient to lose about 400 cc during this procedure 

Comment — The accompanying tables indicate the almost constant piactice 
of administering a blood transfusion during the couise of operations for cancers 
of the gasti o-intestinal tract In practical!} every instance howeiei the 
usual tiansfusion of fiom 500 to 600 cc restores moie blood to the patient 
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than IS lost during the operation The blood given at this time is invaluable 
and probably is of greater value than blood given during the period of pre- 
operative preparation This observation is based, of course, on clinical experi- 
ence, and it IS common practice today for surgeons doing this type of work 
seldom to request g preliminary blood transfusion unless the patient’s hemo- 


Table V 

THE BLOOD LOSS DURING TOTAL GASTRECTOMY TOR GASTRIC CANCER 




Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Given 

Per Cent 



Per Cent 

Loss 

Est 

at Op- 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

M L 

Total gastrectomy for ca 

11 S 

175 

300 

650 

10 9 

H M 

Total gastrectomy for ca 

7 6 

ISO 

200 

600 

8 1 

D E 

Total gastrectomy for ca 

8 4 

180 

250 

900 

8 6 

E A 

Total gastrectomy for ca 

11 S 

270 

225 

650 

10 4 


Average 


194 





Table VI 







THE BLOOD LOSS DURING TRANSTHORACIC RESECTION EOR CANCER OE GASTRIC CARDIA 




Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Given 

Per Cent 



Per Cent 

Loss 

Est 

at Op- 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

L H 

Transthoracic resection for ca cardia 

12 0 

450 

450 

1200 

12 0 

C K 

Transthoracic resection for ca cardia 

11 0 

475 

450 

1200 

8 6 


Average 


463 





Table VII 







THE BLOOD I OSS DURING RIGHT HEMICOLECTOMY I OR CANCI R 





Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Given 

Per Cent 



Per Cent 

Loss 

Est 

at Op 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

A W 

Hemicolectomy for ca , with ileotransversostomy 
(anastomosis) 

9 3 

30 

125 

600 

10 6 

B K 

Hemicolectomy for ca with ileotransversostomy 
(anastomosis) 

9 9 

160 

300 

650 

10 8 

A K 

Hemicolectomy for ca , with ileotransversostomy 
(anastomosis) 

11 0 

230 

350 

600 

10 8 

A K 

Hemicolectomy for ca with ileotransversostomy 
(anastomosis) 

10 4 

170 

250 

600 

10 4 

G S 

Hemicolectomy and e-iternal ileocolostomj 

9 0 

125 

300 

600 

7 5 


Average 


143 




R G 

Cecostomy 

10 8 

30 

30 

600 

9 7 


globin IS below 6o pei cent Previous studies from this service’' have 
indicated that the best w^ay to combat the anemia is to remove the cancel, 
aftei which the restoi ation of the blood picture to normal occurs spontaneously 
In each of the tables piesented, a column is included to indicate the 
suigeon’s estimate of the blood lost during each operation During the early 
phase of the study, this estimate often was grossly inaccurate It is altogether 
likely that other surgeons in other institutions without means to measure 
accurately the actual blood loss, would be equally w^rong in their clinical 
evaluation of the bloody or bloodless character of a given procedure 
However, accurate judgment is speedily acquired both during and after 
the operation, and this ability, once gamed, can be a valuable part of the 
surgeon’s training 


870 



Aolumo 119 
Is umber G 


CANCER OF GASTRO-INTESTINAL TRACT 


Table VIII 

THE BLOOD LOSS DURING SIGMOIDECTOMA FOR CANCER 




Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Given 

Per Cent 



Per Cent 

Loss 

Est 

at Op- 

First Day 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

S L 

Resection of rectosigmoid and permanent colostomy 

10 4 

340 

250 

600 

10 7 

C H 

Sigmoidectomj and Mikulicz colostomy 

12 1 

7S 

100 

600 

n 7 

S R 

Sigmoidectomy and Mikulicz colostomy 

11 6 

100 

ISO 

600 

10 8 

M K 

Sigmoidectomy and Mikulicz colostomy 

9 6 

75 

125 

600 

11 0 

I P 

Sigmoidectomy and Mikulicz colostomy 

11 0 

75 

ISO 

600 

10 7 

M P 

Sigmoidectomj \Mth end-to-end anastomosis 

13 7 

75 

75 

600 

10 0 

P P 

Sigmoidectomv with end-to-end anastomosis 

11 0 

125 

225 

600 

10 8 


Average 


124 




V B 

Colostomj 

11 0 

23 

IS 

600 

10 2 

S S 

Colostomy 

6 6 

10 

IS 

600 

9 3 


Table IX 







THL BLOOD LOSS DURING \BDOMINO PERINEAL RECTAL RESECTION FOR CANCER 




Hb 



Blood 

Hb Gm 



Gm 

Blood 

Surg 

Given 

Per Cent 



Per Cent 

Loss 

Est 

at Op- 

First Dav 

Patient 

Operation 

Preop 

Cc 

Cc 

eration 

Postop 

A S 

Without colostomj and \v ith preservation of sphincter 

11 7 

400 

300 

650 

11 0 

L R 

Without colostomy and \\ itli preservation of sphincter , 

12 4 

400 

500 

800 

11 7 

J L 

Abdommo-perineal resection 

11 5 

535 

700 

600 

9 9 

P R 

Abdomino perineal resection 

11 0 

735 

1200 

690 

9 2 

H H 

Abdomino-perineal resection 

11 0 

325 

400 

650 

10 8 

A M 

Abdomino-penneal resection 

8 1 

250 

275 

600 

9 2 

H M 

Abdomino perineal resection 

12 8 

250 

500 

600 

9 9 

S S 

Abdomino perineal resection 

11 6 

450 

375 

600 

10 4 

H S 

Abdomino-penneal resection 

11 7 

350 

450 

600 

12 3 


Average 


411 




M S 

Panhj sterectomj , partial jaginectomy and abdomino 







perineal rectal resection with preservation of sphincter 

6 9 

900 

1000 

600 

8 3 


The values to the suigeon of having the blood loss measured foi the 
operations he comnionl}^ pei forms aie several (i) He achieves an accuracy 
m his clinical estimation of the amount of blood lost during any operation 
(2) This knowledge bieeds a constant consciousness of the degree of blood 
loss so that he is not painfully surprised at unexpected shock or collapse 
Proper measures, therefore, aie introduced m time to prevent such complica- 
tions (3) The young suigical intern or resident is furnished with figures 
uhich he may use to compaie with the blood loss sustained during his own 
procedure In no othei way can he be so strongly impressed with his own 
skill or deficiency in the maintenance of hemostasis 

CONCLUSIONS 

1 The amount of blood lost m gastro-mtestmal surgery is not excessive 
and is less than the aveiage m a radical mastectomy The surgeon’s initial 
estimate of the blood lost during an operation is not alwa3'^s accurate, but 
improves with expeiience gained m subsequent operations 

2 The diffeience between the pre- and postoperative concentrations of 
hemoglobin cannot be used as an index of blood loss 

3 It is impoitant to ascertain the amount of blood shed during operation 
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in Older not to give unnecessarily gieat amounts of fluid This is especially 
ti ue for elderly patients with cai diovascular insufficiency 
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ENTEROGENOUS CYSTS AT THE ILEOCECAL JUNCTION 

Sidney A Rosenbukg, M D 

PiiasBonGH, Pa 

I ROM THL MOMLriORC HOSPITAL, PITTSBURGH I A 

Enilroi.lnols (.\sis have been desciibed in many poitions of the ab- 
mentan tiact, and vauous theoiies have lieen developed to account foi 
then oiigm in \aiious localities Ho\\e\ei. in this discussion we aie 
conceined onl} with enteiogenous cvsts situated at the ileocecal junction 
These cysts have been vaiiously desciibed as of diveiticulai ongin and due 
to lemnants of the vitelline duct They aie classified by McLanahan and 
Stone^ as submucosal, mtiamusculai, subseiosal, mesenteiic and antimesen- 
teiic These authois state that the} aie most common m the ileocecal legion 
and least common in the lectum It appea’s that theie exist m the embiyo 
numeions diveiticula fiom wLich enteiogenous cysts may develop Then 
widespiead distiibution militates against the theoiy of development fiom 
an unobhtei ated omphalomesenteiic duct We may say that cysts aiising 
fiom the vitelline duct lesemble enteiogenous cysts but aie necessaiily hunted 
in distiibution Seiial sections of human embiyos have disclosed eMdence 
of epithelial sequestiation This may possibly be the souice ot c\st toinia- 
tion m latei life- Diennan" obseives that cjsts and diveiticula aie in icalit\ 
difteient phases of the same piocess They lesult fiom the giowth ot a bud 
01 fiom the piolongation of epithelium which has pushed into the mesenclnme 
The solid bud then becomes vacuolated and an opening into the intestine may 
lesult In this case, it is a diverticulum If no opening occuis, it becomes 
a cyst The w'alls usually contain the elements of intestinal structuie It is 
unwise to speak of tiue and false cysts as they vaiy only in the piopoitioiis 
of difteient layeis 

At this point, one might eniphasue the fact that tlie typical cyst consists 
of miisculaiis, submucosa and mucosa The mucosal epithelium may foiin 
a complete lining oi may exist in patches and the epithelium ma) contain 
glands It IS usually of the coluninai vaiiety but ina\ be of the low cuboidal 
t\pe The fluid contents are usually pale, oi stiaw'-coloied, but may be mucoid 
in chaiactei and coloiless 


DIAGNOSIS 

The diagnosis of enteiogenous cysts at the ileocecal junction is manifestl\ 
difficult and only by keeping the entit} in mind can one possibh aiine at this 
diagnosis Roentgenologic studies car be of little help except to show signs 
of compression, inasmuch as theie is no connection with the lumen ot the 
contiguous bowel Cases hace been reported at this location fiom birth 
to the age of 30 yeais piedominantly in females Hughes and Jones- have 
found that ccsts of the last foui inches of ileum iisuall} are discoieied 111 the 
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first year of life but cysts of the cecum are found either in the first six months 
of life or between the ages of 20 and 30 Given a case of a palpable mass 
in the right lowei quadrant, particularly in a youngster, one must consider 
the possibility of enterogenous cyst in addition to intussusception, appendiceal 
ribscess, regional ileitis, granuloma of the cecum, and possibly twisted ovarian 
cyst In the end, the diagnosis will be made at the operating table 

SYMPTOMATOLOGY 

The signs and symptoms may be of three varieties i Those due to local 
jjressure with obstruction to intestinal passage 2 Pam due to tension within 
the cyst 3 Those due to ulceration into a blood vessel with bleeding — ^this 
being a rare complication Any or all of these factors may be present and 
productive of symptoms 

The presenting symptom is usually pain in the right lower quadrant 
Ihe pain may be constant and due only to the tenseness of the cyst or it may 
be of the intermittent type, due to partial or complete obstruction There 
may very well be a constant and intermittent element to the pain All the 
signs and symptoms of obstruction may be piesent, depending on when the 
patient has been seen The physical examination will show a tense, globular 
mass in the right lowei quadrant, tender to touch, and usually quite mobile 
The mobility of the tumor is usually a striking feature and should make one 
suspicious of the proper diagnosis Hughes and Jones, in a series of 34 
cases, noted simple obstruction in 14 instances, intussusception in six cases, 
and volvulus in three cases 


TREATMENT 

1 he most interesting phase of this entity is the treatment Inasmuch, as 
the patient usually presents signs and symptoms of an acute abdomen, oper- 
ative treatment is carried out m most cases as an emergency measure In 
most instances the surgeon is confronted with a very sick child, often with 
some degree of obstruction , and the procedure of choice m such instances is 
debatable As a matter of fact, the choice of the proper procedure forms the 
aison d’eti e” of this paper 

The operative treatment lesolves itself into four procedures i Intestinal 
resection, with anastomosis 2 Enucleation of the cyst 3 Evacuation of 
the cyst 4 Marsupialization of the cyst 

I Intestinal Resection, with Anastomosis — This procedure is a major pro- 
cedure to be carried out in a desperately sick child, often m the presence of an 
intestinal obstruction We must bear in mind, also, that it is being undertaken 
for a benign ailment, which, with more conservative treatment, could, at worst, 
result in a mucous fistula There is no doubt that the procedure is curative 
but, perhaps, at a prohibitive price Hughes and Jones report 14 cases of 
enterogenous cysts treated by intestinal resection, with ii deaths and three 
lecoveries On the other hand, Pachman,' in a senes of 15 cases treated b}' 
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resection, lepoits ii lecovenes and foui deaths, oi 267 per cent mortality 
— a remaikable lecoid but still a high moitahty rate 

2 Enucleation — This is fraught with danger, inasmuch as the cyst is part 
and paicel of the intestinal wall and cannot be enucleated without opening 
into the intestinal i\all Opening into the laige bowel in the presence of 
obstiuction may easily lesult in a fatality Hughes and Jones repoit a series 
of nine cases tieated m this manner, with five successes and four failures 
Drennan states, categorically, that m no case has enucleation been successful 
If the cyst is of the mtramuial type, ivith which we are concerned, enucleation 
is manifestly a dangeious piocedure 

3 Evacuation — Simple evacuation, or partial resection of the cyst, can 
only 1 esult m its refilling, with an unsuccessful result One must keep m mind 
the possibiht}’’ of leakage into the peritoneal cavity after such a procedure with 
lesultant chemical and possibl}’’ bacteiial peritonitis Hughes and Jones report 
one fatality fiom this procedure 

4 Maisupiahsaiion — Inasmuch, as one is usually dealing with an acute 
and often despeiate situation in a young child, the conscientious surgeon 
would choose the pi ocedui e that 1 elieves the immediate symptoms, gives some 
hope of piimary cure and, if not, will allou a more radical secondary proceduie 
at a futuie time undei more favorable circumstances Thus, if the tense 
cyst IS emptied of its contents (which should be sterile) the obstructing 
factor IS immediately relieved Hovevei, one must then fix the cyst wall 
to the abdominal wall, thus mai supiahzing it and allowing free diamage to 
the outside Recover}^ is usually uneventful Hughes and Jones report tw^o 
cases wnth tw'o lecoveries, treated by this method but no mention is made 
of permanent lecover} 01 peisistence of a fistulous tract Beekman^ repoits 
a marsupiahzed case with secondary fistula w'hich w^as ultimately closed 
Pachman repoits a senes of twm cysts at the ileocecal junction treated by 
marsupialization, with two lecovenes 

The use of eschaiotics to try to obliterate the mucosal lining of the sac, 
and thus obviate a secondary proceduie, does not seem to have been empha- 
sized in the literature We feel the most logical and least risky method of 
handling these cases, where at all possible, is marsupialization and subsequent 
tieatment wuth eschaiotics If the fistula fails to close, intestinal resection 
can always be earned out At this time one has the obvious advantage of 
a good-risk patient 

Case Report — M N, female, age six, was admitted to the jMoiitefiore Hospital, 
May I, 1941, w’lth a 24-hour history of abdominal pain, intermittent in t\pe, associated 
w'lth emesis Interrogation revealed the fact that on several occasions during the jear 
previous to admission there had been several episodes of pain, w'hich spontaneous!} 
were relieved The past medical history was otherwnse negative The famih histor} 
disclosed nothing of note 

Physical Examination — This disclosed an acutely ill child m eiident pain The 
abdomen was somew'hat distended, peristalsis was actne Palpation m the right lower 
quadrant revealed a tense, highly mobile, tender mass about the sire of a small orange 
Immediate operation ivas performed 
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Operation — The peritoneal cavity was opened through a light lectus incision, and 
disclosed a mass, cystic in nature and the size of a small orange, at the ileocecal junction, 
which was apparently producing a partial obstruction of the small bowel An attempt 
was made to obtain a plane of cleavage and enucleate the cyst, but it was found to be 
intrinsically a part of the bowel wall and this could not be done The cyst was opened 
and a large amount of mucoid material escaped On inserting a finger into the lumen 
one coaid appreciate that it was not continuous with the bowel lumen It was decided 
to marsupialize the c\st and treat it with escharotic solutions later The cyst wall was 
fixed to the peritoneum and fascia, and the layers of the abdominal wall were closed 
loosely around it One strip of vaselmed gauze was placed in the cavity of the cyst 
Cultures fiom the cyst fluid weie sterile 



I lu 1 — Dnwiiig showing the gross appeinnce of the cjst it the 
ileocecal junction 


PustopC) ativc Louise — The patient’s convalesccnsc was uneventful, and she \\as 
disehaiged 15 days latei with a diaming mucous fistula 

Subsequent Couise — One month postopei ativc, treatment with pine caibolie acid 
and alcohol was instit ited , this was continued spoi adically, at first weeklv and then 
monthlv 'kt one time sodium morrhuate was tried as the escharotic agent The amount 
of diamage graduallv lessened but a tract was still present From time to time the 
tract would close over but would eventually open again A hpiodol injection about 
eight months postoperative, disclosed a small sac, the size of a walnut, still present 
Shorth after this (about nine months postoperative!/) spontaneous closure resulted 
The child remained m good health until two years later. May 15, 1943, when she 
complained of pain in the right lower quadrant and a tender mass could be palpated 
in the scar Incision and drainage revealed a moderate amount of chocolate-colored 
material, with no mucoid substance present The culture was positive for staphjdococcus 
Drainage persisted for about three weeks and closure resulted There has been no recur- 
rence at this ^\ntmg (eight months later) A.pparenth the mass was due to a collection 
of old blood, the source of which would be difficult to determine 
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SUMMARY AND CONCLUSIONS 

A leview ol the hteiatuie leveals the fact that enteiogenoiis cysts at the 
ileocecal junction aie of mfiequent occuiience Radical suigeiy in the 
tieatment of this entity caiiies with it an unnecessaiil) piohibitne moitahty 
and, in oiii opinion, should not be earned out unless a complication such as 
gangienous bowel is piesent Simple inaisupialization, wnth subseejuent es- 
chaiotic treatment cairies with it a fan chance of ultimate cine Elective 
lesection can always be earned out with much less iisk to the patient 
An instance of ileocecal cyst in a female child, age six, has been piesented 
Tieatment consisted of maisupiali/ation plus eschaiotics The lesult seems 
to have justified this conseivative pioceduie 
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DIFFERENTIAL DIAGNOSIS OF CAUSES OF PAIN IN THE LOWER 
BACK ACCOMPANIED BY SCIATIC PAIN^t 

Paul B Magnuson, M D 

Chicago, III 

The symptom of backache with referred pain along the course of the 
sciatic nerve has foi many years attracted the attention of orthopedic surgeons 
and industrial surgeons eveiy where Looking back at the evolution in the 
diagnosis of this condition over a period of 35 years, one cannot help but 
remember the old days when the diagnosis of “railioad spine” was made in 
those cases where an injuiy occurred at the onset of backache, which was 
not infrequently followed by sciatic pain This diagnosis was due to the 
inability of the medical profession to comprehend the underlying pathologic 
changes which can happen, and which do happen in the lower back Little 
effort had been made, judging from the hteiature, to assign the symptom 
of pain to any real lesion 

Goldthwaite^ then propounded his theoiy of stiain, subluxation, or dis- 
ease of the sacro-iliac joint As a result of his work much interest was aroused 
in the subject, and for a few years the literatuie was filled with the advocation 
and defense of this theory The next great step was made by the contri- 
bution of Wilhs,^ who repoited anomalies in 7 pei cent of 748 anatomic 
specimens He found marked vaiiation in the normal anatomy of the lower 
spine, particularly at the lumbosacral junction Willis called attention forc^bl3^ 
and conclusively, to these variations in the mechanical structure which could 
account for many of the symptoms and combinations of symptoms exhibited 
in the lower back These anatomic variations might also affect the emerging 
nerves and the ligaments supporting this portion of the spine His findings 
rationalized ceitain conclusions made previously on a clinical basis regarding 
the causes of low back pain 

In 1916, I stated before the American Roentgenological Society that 
low back pain and sciatic pain \\ere to be attiibuted more to strain of the 
ligaments of the low back than to any other one cause I pointed out that 
all the components comprising this part of the anatomy, namely, the fascia, 
muscles, joints with cartilage and synovia, tendenous attachments, interlacing 
ligaments, all surround a bony canal through which the peripheral neiwes 
course, that these structures were subject to the same diseases to which 
like structures in other parts of the body were vulnerable , that inflammatory 
reaction in these structures was much more prevalent than m like structures 
in other parts of the body where there was less cause for strain, and that 
infection, allergic reaction, gout and other forms of toxemia caused by sys- 

* Read before the Southern Surgical Association, December 7-9, 1943, New 
Orleans, La 

tFrom the Department of Bone and Joint Surgery, Northwestern University 
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temic conditions could and did pioduce the same symptoms which in recent 
yeais have been asciibed to rupture of an mterveitebial disk 

If theie is one place m the body wheie a fine differential diagnosis is 
necessary it is m the low back Mechanically, the low back is stiucturally 
weak foi the woik it is required to do It is the fulcrum on which eveiy 
motion of the body is pivoted It lies at the junction of a flexible with 
an inflexible part, namely, the lumbai spine with the sacium and the ilia 
As previously stated, the tissues which compose the low back are subject to 
the same ills as similai tissues elsewheie m the body MoreoAer, the mechan- 
ical strain exeited on these tissues is much greater than elsewheie In addi- 
tion, moie anatomic variations in structuie aie found in the lumbosacral 
junction than in any othei location All these factois contiibute to making 
the low back an aiea where pain can occui with gieat suddenness and can 
be caused by various agents 

In the recent liteiature. neurosui geons stand out preeminently as con- 
tiibutors to the subject of low back pain accompanied by so-called sciatica 
Their approach has been mainly from the standpoint of root pressure from 
a ruptuied intervertebral disk To one who has been interested m the subject 
for more than 30 years, and has examined many hundieds of such cases, 
this viewpoint seems much too narroAA It is not the intention to contend 
that low back pain is not, 01 could not be caused by ruptuie of a disk, uith 
piessure on the roots, but to point out that the same symptoms can be caused 
through disarrangement 01 inflammation of other structuies It seems stiange 
that SchmorP who dissected more than 10,000 cadaveis, found only two cases 
of traumatic rupture of the nucleus pulposus, whereas our surgeons have 
operated upon hundreds of cases for this condition m the last five years 
Schmorl found various degiees of degeneration of the disk and ligaments 
m moie than 15 per cent of all specimens These degenerative changes 
around the lumbosacral joint weie 7 pei cent greatei in men than m women,^ 
which would tend to indicate that heavy labor has an effect on the structures 
supporting the lower spine 

It IS 30 years since I performed my first bone giaft foi immolnli/ation 
of the lower spine Foi 12 yeais I have made sections of the joints of this 
region m every case operated upon, and in eveiy case pathologic changes ueie 
found in the cartilage of the joints, associated with vaiying degrees of inflam- 
matory reaction in the capsules and ligaments adjacent to or extending fiom 
the joints When one considers that the joints at the lumbosacral junction, 
for their size, carry approximately ten times the weight per square inch 
that the knee joints cairy, and that the mechanical strain exerted by bod} 
Aveight thrusting downward and forward at the lumbosacral joints puts con- 
stant pressure on normally formed joints, it is easy to conceive that in 
abnormal joints this v eight is transfen ed to the ligaments which, in turn 
are required to carry the strain In eithei case the strain occurs not on the 
intervertebral disk 111 the low lumbar region, liut on the ligaments and joints 
posterioi to the spinal canal In flexion, part of this weight is transferred 
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to the bodies of the veitebrae and the intervertebral disks, which act as a 
cushion and compiess at the same time that the mfeiioi articular facets of 
the fitth lumbal veitebia move upnaid on the superioi articulations of the 
sacium The posteiioi ligaments aie sti etched as the ai ticulations slide If 
theie IS noimal elasticity in the ligaments and the capsules of the joints, and 
the joints are smooth, this sliding motion can be made without discomfort 
However, if the ligaments aie degenerated and have lost then elasticity 
or li the joint surfaces aie lOUgh and suriounded by small exostoses at 
the attachment of the capsules and tendons, tins motion can cause pain eithei 
fiom oversti etching of the ligaments which aie not able to withstand the 
stiain put upon them, or by actually causing minute teais of this fibrous struc- 
tuie Moieovei, the joints can catch and lock, because the gliding motion 
IS absent due to eiosion 

Eveiyone is familiar with such occuriences in othei joints which aie 
degenerated or eroded From the pathologic changes and symptoms which 
occui in other joints, especially the knees, which are much more easily 
examined, we know that swelling, locking and severe, sudden, sharp stabbing 
pain OCCUI s We can feel the crepitation and we can demonstrate the 
locking and immobility Fiom our pathologic studies, we know that the 
changes in the low lumbai joints do not vaiy from the lesions frequently 
found in the knee, elbow or hip The swelling occurring as a result of 
ligamentous and joint injury is famihai to all practitioneis of medicine In 
the joints of the lov back the pathologic changes do not differ from those 
of joints elsewhere m the body, except that swelling of the ligaments and 
the joint capsule can, and frequently does, nariow the exit of the nerves 
as they emerge from the spinal canal and foramen, the posterioi wall of 
which is frequently foimed by the anterior margin of the articulai facets 
The joint capsule of the articular facet lies immediately posterior to the 
neive at its exit and forms pait of the posteiior wall of the foramen (Fig i) 
In a cioss-section of the spine at the lumbosacral level (Fig 2) the 
noimal lumbosacial joints he at an angle of 45° to 60° to the anteropostei lor 
plane of the body Theie is, however, a great variation in the noimal, and 
It is extremely difficult in many individual cases to judge from the loent- 
genograms wdiether these ai ticulations fuinish adequate suppoit on one 01 
both sides What is normal for one person may not be consideied normal 
foi another Roentgenograms should be taken from various angles before 
a decision is made w^hethei the mechanical suppoit between the vertebrae is 
adequate One must take into consideration not onl)'^ the anteroposterior 
but the horizontal plane of the joints because as the patient stands the 
lumbai curve is increased and a joint which looks almost perpendiculai in 
the sitting position will become almost horizontal m the eiect position 
depending upon the amount of tilt in the pelvis (lordosis) in standing 
The moie hoiizontal the articulation, the more stiain is put upon the ligaments 
which support it and the low spine, in geneial in the flexed position Instead 
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of the articular facets sliding up and down on each othei, they slide from 
a posterior to an anterior position 

The angle of the joints may also vaiy on opposite sides It is not in- 
frequent to see in the same patient a perpendicular joint on one side and an 
oblique or horizontal joint on the other (tiopism) In such a case the per- 
pendicular joint will act as a pivot and the vertebra will rotate on the 
more or less horizontal joint, frequently pioducmg pain in the more rigid 
perpendiculai joint because of the rotary stresses 

The integrity of motion depends on many structuies as well as upon 
the plane and angle of the joints The mtei spinous ligament, the joint 
capsules, the hgamentum flavum and the posterioi longitudinal ligament must 
maintain the lelative position of stability unless the articular processes are 
properly formed to accept the downward and forward thrust of the weight 
of the body in the upiight oi flexed position The muscles are called into 
play to support and pioduce motions which aie willed by the patient Any 
interference with function of any of these tissues, oi any pathologic changes 
existing, can cause pain in the back which may be followed by radiation 
down the leg, depending on whether swelling oi inflammation occurs around 
or near the exit of a nerve 

Anatomic study of a ci oss-section at the fifth lumbar vertebra shows 
that the fifth lumbai neive usually makes its exit from the dura just above 
the level of the fouith lumbar disk This is the lule m each veitebia above 
this point The nerve passes downward and outward to enter the foramen 
At the point of exit at the fifth lumbar foramen it is well below the disk 
It lies immediately m front of the anterior pait of the fifth lumbar infeiior 
facet or lumbosacral articulation, just m fiont of the anterior pait of the 
joint capsule The posterioi longitudinal ligament, which forms the anterior 
boundary of the neural canal, extends three-fouiths of the way across the 
width of the canal Entering the vertebra just lateral to the longitudinal 
ligament is an internal plexus of veins The posterior longitudinal ligament 
IS a fibrous structure and is one of the sturdiest parts of the annulus It blends 
with the annulus and forms the posterior vail The nucleus pulposus is 
situated just a little anterior to the posterioi edge of the vertebral body (Fig 
3) The posterior and lateral wall of the neural canal is formed by the 
hgamentum flavum, which is attached to each veitebral arch above and 
below The hgamentum flavum is cupped out at each intei veitebral foramen 
where the nerves exit 

The measuiements of these foramina m our specimens varied consider- 
ably The average size was 7 Mm fiom front to back in both the fourth 
and fifth lumbar openings The measurement between the pedicles in the 
fourth lumbar averaged 19 Mm , and between the pedicles of the fifth lumbar, 
12 Mm The size of the ganglion in borh the fourth and fifth lumbar 
vertebrae averaged about 7 Mm (Fig 4) It will be seen by these measure- 
ments in ten fresh specimens that the distance betw'een the pedicles of the 
fifth lumbar is considerably narrower than in the fourth, and that the 
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diaiiietei of the foiamen is only slightly laigei than the diametei of the 
ganglion Inasmuch as the joint capsule and hgamentum flawim are 
continuous and almost insepaiable by dissection at this point, it may readily 
be appreciated that anj swelling or inflammation around the foiamen could 
narrow the canal sufflciently to cause piessure upon the neive lOot More- 
ovei, any inflammatoiy condition within the joint or any swelling oi thicken- 
ing of the hgamentum flavum in conjunction with the joint capsule could 
spread b\ contmuit} to the loot of the iiene 



Personally, I have never seen a case with pain referied to the sciatic 
distribution, disappearance of reflexes, oi neurologic symptoms referable 
to interference wnth nerve function, appear m less than seven dajs after 
injury to the low^ spine, excepting m two instances where there was se\ere 
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niju!} (Fig 5) In ihcbe two cascb fiactuie and upwaid displacement of 
the ilium weic picsent Both patients had exactly the same symptoms lelei- 
ablc to the sciatic iiene 1 ha\e seen similai symptoms many times m con- 
umction with low back pain wheie thcie was no i oentgenologic evidence 
of juessnic oi injiny to the nene which exits fiom the low lumbai legion 

In tiesb specimens we weie able to 
miect the capsule of the fouith and fifth 
lumbai joints and n.inow the exit ot the 
nene In as much as 2 INlm This nai- 
1 owing was caused In mechanical dis- 
tension .ind sti etching of the capsule 
( b'lg ()) 1 he micction was made with 

thoioti.ist III 01 del to obciale ain pos- 
sibilit} o) the matcna! liieakmg thioiigh 
the capsule without 1 oentgenologic evi- 
dence ol such leakage ll it is possible 
to cause nan owing ol 2 Mm fiom simple 
piesMiie within the |omt it is cpiite e\i- 
dent that swelling within the joint plus 
thickening of the capsule In inflammation 
and/01 the hgamentum flavum, could 
cause nairowiiig of the foiamen to a 
point wheie seiioiis piessuie might be 
excited on the nene SchmoiF called 
attention to the tact that moie than 15 
pei cent ol his 10.000 cases showed 
degeneiatne piocess in the ligaments 
<mcl tissues aiound the low spine, which 
means inelastic, thickened haidened 
tissues 

We hace pieviously demonstiated 
expenmentall} that arthiitis with exos- 
toses can be pioduced by tiauma alone^ {Fig 7) This can be done 
lepeateclK b} weakening the suppoit of a joint and causing it to beai 
cioss-stiain while the animal is active Exostoses foim aiound the edge 
of the joint and the caitilage degeneiates piogiessnely due to the often 
lepeated slight tiaumata constantly administeied to the weakly suppoited 
joint These joints become roughened at the w eight-beai mg point and 
this roughness extends towa^'d the edges of the joint The cartilage wears 
away at the point of greatest trauma and exostoses develop at the edge 
of the joint 

These pathologic changes aie the same as aie common!) seen in the 
spines of individuals who have done heavy work ovei a long peiiod of time 
When the joints become lough the)" do not glide noimally The rough 
maigins serve as fiiction suiface«: to the worn and degenerated caitilage 
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This inteiference with smooth motion m the joint can cause catching and 
stabbing pain in the back, theieby creating muscle spasm and pain, exactly 
as seen in other joints similarly aftected We are all familiar with crepitation 
thickening of the capsule, and swelling m the joints which can more easily 
be examined There is no reason to suppose that the joints of the low lumbar 
spine diffei in then pathologic leaction to various stimuli, such as trauma. 



Fig 7 


infection, toxemia and allergic leaction lliese may all be contributing 
causes m the degenerative piocess whidi occurs at an area well known to be 
a point of great mechanical stress The degenerative piocess, when it occurs 
in a disk, may cause marked nan owing of intervertebral space, associated 
with collapse of the disk and irritation of the surrounding soft parts and 
bone (Fig 8) When this happens, the annulus is pressed backward toward 
the canal and narrows the anteroposterior diameter of the canal At the same 
time the foramen through which the nerve passes is diminished in size Roent- 
genologic evidence of narro^^lng of the canal from front to back does not 
confirm the diagnosis of pressure on the canal or on its contents That this 
irritation can be long-standing is sho^^n m Figure 7 bj" the eburnation of the 
posteiioi lovei thud of the fifth lumbai veitebia The area of osteosclerosis 
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It IS quite appal ent that vaiiations in the path of the neives aie fiequent 
not only in the foiamen but at the exit fiom the foiainen Where the 
neive is bound down, or the space thiough \\hich it emeiges is nano\\, as 
in the specimens just described, a very little ovei strain oi inflammatoiy process 
in the ligaments thiough which the nerve makes its exit could cause definite 


A B 



Tig 10 


symptoms of piessuie on the involved bianch It is tiue that ruptuie of a 
nucleus pulposus could cause piessuie upon a neive wheie it leaves the dm a 
and passes down to the i ei tebi a below to gam entrance to the foi amen At 
this point the neive is pressed into the coineis of the triangulai canal laterally 
The nucleus is wedged between the loot and the dura and presses the root 
tow'ard the lateial surface of the canal, while the dura is piessed toward 
the median line (Fig 12) If this happens the sjmptoms should be easil} 
tiaceable to pressure upon this particular loot and there should be no 
question about its localization on physical examination The reflexes should 
be intertered witb and the pain should be lefeired to the area supplied be 
this loot The pain should be consistently localized to one place and visual- 
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changed or they may override This, in itself, puts strain on the joints, 
the capsules and the supporting ligaments, and will eventually produce trau- 
matic inflammatory reaction which will necessitate furnishing support for 
the joints 

It may be asked why a ceitam number of patients are relieved of pain 
when they are operated upon foi ruptured nucleus pulposus when no rupture 
has been found, only to have, later, a recurrence of symptoms It is my 
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opinion that the leason hes m the fact that pait of the lamina and the 
hgamentum flavum is lemoved, lesulting 111 decompression of the jirobably 
thick and induiated parts of the joint which is continuous vith the liga- 
mentum flavum Also, in the manipulation of operative pioceduie, joints 
which are locked because of roughness, muscle spasm and inelasticity of 
the ligaments, aie leheved I have seen many patients recovei from then 
symptoms following lest in bed with ti action, without any surgical procedure 
It IS my opinion, theiefoie that the reason for onset of pain after injury 
to the low back is, in a laige number of cases, intimately connected with 
strain or other injury to the low' lumbar ligaments and joints, associated 
with sw'elling and inflammation w'hich, in turn, may be caused by minor 
strains of ligaments or joints already somew'hat degenerated, or by lack of 
mechanical bony support at this point because of malformation 

There are manj' other contiibutmg tactors which cannot be discussed m 
a communication of this kind because the} aie not directly 1 elated to the 
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subject mattei with which we aie coiiceined It is sufficient to say that the 
low back can be, and fiequently is, the site of sudden severe pain followed 
by sciatic pain in days, wrecks oi months, which may be due to a combination 
of physiologic degeneiation of the supporting tissues, infection, toxemia, 
ai tin Ills, 01 a combination of one oi moie These cases should not be sub- 
jected to opeiation on suspicion, the} should be thoioughly investigated and 
an attempt made to establish a diagnosis A large percentage of these 
patients get well with lest and ti action and adequate tieatment of the systemic 
condition which is a contiibuting factoi The promiscuous operation foi 
and lemoxal ot mteneitebial disks without definite evidence of loot 
ptessnie is not justifiable until even othei method of treatment has been 
leasonabh tried 

1 behexe the spine should be peinianently immobilued at the time oi 
upeiatioii tin a luptuied nucleus pulposus, wliethei oi not the luptuie is 
tound It the sxniptonis liaxe been sexeie enough and have peisisted foi 
a sufficient length oi time to wairant opeiation for then relief, then 
peiiiianeiil leliei sliould be aftoided the patient by taking the strain oft 
the degeiieiated tissues at the point fiom which the pain emanates This 
can be done oiilx In peiiiiaiient immobilization 

REFERENCES 

1 GuldllnxcUlc loc'l L Boclx liicclianics in the Stud} and Tieatment ol Disease j B 
1 ipinncott Co. Plnla , 1934 

-Willis T \ Lntnbosacial Column in Man Its Stabilit} of Foim and Fuiution \m 
J Anat, 32, 03 - 123, JQ23 

Schmorl. von Gcoig Die Gusunde und Kiankc tVnbelsaule mi Rontgenbild Patholo- 
gische-Anatomischc Untersuebungen Arch und “Ktlas dei Normalen und Patholo- 
gischen Anatomic in Txpiscbem Routgenbilden, idem Im Fortschi a d Geb d 
Rontgenstrahlcn, ciganzungsband 43, 1032 

* Magnuson, Paul B Joint Debridement Surgical Tieatment of Degeneiative Arthiitis 
Surg , Gvnec & Obst , 73, 1-9, July, 1941 


891 



AN ANATOMIC SIT'DY OF THE LUAIBOSACRAL REGION IN 
RELATION TO LOW BACK PAIN AND SCIATICA 

Willi vm A L \inioN, M D 

CiiicAco, In 

I ROM Till KLMILR PI I LOWSIIH IN INDUS! KIAI SURGI R^ 

NORTHNM STLRN UMM RSIT\ MPDICAI SCHOOL CHICAGO III 

For m \Ny ylars the synch ome of low hack pain c\ith associated sciatic 
neive ladiation has been a subject foi investi'^ation The complex anatomy 
of the lumbosacial and sacio-iliac legions combined with numeious anatomic 
vanations has complicated the pioblem of etiology of this clinical entity 

T\\o etiologic factors aie now geneially accepted as the basis foi low 
hack pain and sciatica It has been conclusively shown that pain may aiisc 
, m the joints, ligaments and muscles of the lumbosacial legion and be lefeiied 
thioughout the distiibution ot the sciatic nene Pam may also aiise fiom 
compiession oi iiiitation of the sciatic neive at its loots This ma} occui 
m the spinal canal m the mteiveitebial loiamina wheie the neive loots aie 
111 contact wuth the mteiveitebial joints oi along the couise of the neive 
aftei its exit fiom the spinal canal 

This lattei factoi of compiession of the neive components has in lecent 
yeais been emphasized by the widespiead achocation of the theory of 
hei Illation of the mteiveitebial disk into the spinal canal It is a fact 
howevei that compiession oi nutation of the neives may as readily take 
place in the mteiveitebial foi amnia wdieie the neive loots and ganglia aie 
confined m a lelatively smallei space The anatomy and i elatioiiships of 
the sciatic nene components to the stiuctu'cs composing the mteiveitebial 
foiamina piedispose to compiession wdien pathologic changes occui in this 
1 egion 

It w'as this fact which led us to take up the study of anatomic and 
pathologic changes in the lumbosacial joints and foiamina Ten iinselected 
lumbosacial spines w^eie obtained at autopsy and dissected to deteimine 
the vanations in anatomy and pathology which may affect the spinal neives 
as they couise thiough the foiamina The fouith and fifth lumbar intei- 
Aeitebial foiamina weie studied to deteimine (i) The lelative size of the 
neives to the foiamina, (2) the effect of sw^elhng and effusion in the intei- 
veitebial joint capsules on the neives and ganglia, and (3) the effect on 
the neives of \ariations in ligamentous 01 osseous structures in the legion 
of the foramina 

The fouith and fifth lumbar spinal nerves emerge obliquely from the spinal 
canal (Fig i) The nerce with its ganglion as it lies in the foramen is 
bounded above and below by the pedicles of the adjacent ’ ertebrae anteriorly 
by the bod} of the veitebia and intervei tebi al disk posteriorly by the 
capsulai hgamentum flavum The capsulai hgamentum flavum foi ms the 
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Figure 2 illustiates the point wheie swelling of the capsulai ligamentum 
flavLim ^\as most maiked The anteropostei lor diameter of the foramina 
was reduced fiom an average of 7 Mm to an average of 5 Mm m the 
40 joints injected Roentgenngiams made before and aftei injection clearlj 
shov the distention of the joint cajisule and piotiusion ol the hg.imentum 
flavum into the foiamen (Fig 3) This distention took place regularh 
at a point intimately in contact with the ganglion of the spinal nerve 



Fig 3 — A and B Demonstration of radiopaque oil producing protrusion of tlie joint capsule into the 
fifth lumbar foramen before and after injection 


Many anatomic variations have been reported in the lumbosacral region 
In our series of spines a number of anatomic and pathologic variations were 
found Four mam pathologic piocesses were noted which produced com- 
pression of the spinal neives in the intervertebral foramina or of closely 
related structures (i) Posteiioi lipping or spur formation of the veitebral 
bodies at the foramen, (2) anomalies of the vertebral bodies, particular!)'- 
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the fiist sacial, (3) degeneiation of the cht,k substance, ^^-lth collapse of 
the inteiveitebial space, and (4) vanationb m the ligamentous structures 
at the exit of the nenes fiom the spine 

Posteiioi lipping of the fifth lumbar veitebia occuiied m foui specimens 
In each case the osteophyte foimations weie located m the foiamina and 
produced naiioiMiig of the antei opostei lor diametei All cases were asso- 
ciated with model ate to seveie degeneiative changes m the disk substance 
Compiession of the nene was eiident in two ol the spines (Refei to Mag- 
nuson's article, Fig 8, p S87 ) 

Anomalies of the fiist sacial vei- 
tebia weie found in two spines Spin 
foimation on the poslenoi sin face o) 
the ^ertebla with impingement on the 
nerve at the exit fiom the foiamcn 
w as noted in one case A deep sulcus 
foimed b} the bod} and transveise 
process of the fiist sacial veitebia 
confined the fifth lumbai spinal nene 
m the second case The neive w'as 
bent shaiply at the point of exit fiom 
the foiamen, and W'as bound tightly 
into the sulcus by firm ligamentous 
strands Compression of the neive in 
each case was onl} modeiate (Refei 
to Magnuson's article, Fig ii, p 
889) 

Degenerative changes in the disk 
substance betw'een the fifth lumbai 
and the fiist sacral vertebrae (Fig 4) 
were a prominent finding m tins 
series of spines, occuiring m foui 
cases Collapse of the inteiveitebial disk, wuthout protrusion into the spinal 
canal, produced the most maiked nairowung of the fifth lumbar foiamen 
wuth compression of the nerve Extreme scleiosis of the involved veitebial 
bodies wuth marginal lippings w^as a prominent feature in the patholog}^ 
Figure 9 of Magnuson’s aiticle, p 887, illustrates the marked reduction 
in the size of the foramen that takes place wnth collapse of the disk sub- 
stance, particularly the distance betw'een the pedicles 

The ligaments wdiich join the fifth lumbai vertebra wuth the firbt sacral 
vertebra are subject to great variation, as was confirmed by our series of 
spines In three cases it was noted that one ligament connected the trans- 
verse process of the fifth wnth the body of the fifth and the first sacral 
vertebrae This ligament lay diiectly over the inteiveitebial foiamen at the 
exit of the fifth lumbar nerve The extent to wdiich the ligament w'as 
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developed vai led consicleicibh (Refei to Magnuson s article. Fig lo. p 888 ) 
The ligaments in each case hound the nene fiiml} to the hod} of the fiist 
sacial veitehia EMdence of compression could not he demonstrated in 
the t\\o similai cases 

Numeious othei changes i\eie found in this senes of unselected spines, 
including advanced aithiiiic changes in the aiticulai facets anomalous facets 
^allatlons m the angle of aiticulation ol the filth lumhar and fiist sacial 
veitehiae. and iiiegulaiities of the contoiu of the spinal canal None of 
these anatomic vaiiations jnoduced compicssinn of the spinal neives 

Tl is of inteiest to nole that although advanced degeneiation of the 
disk substance ^\as picsent in loui cases, theie was no ruptuie of the 
annulus fihiosus with piotiusion of the disk into the canal Compiession 
of the cauda eciuina was not demonstiated in any specimen 

so MM Mn 

A senes of ten unpieseued autopsy spmcs weie dissected to deteimine 
the factois which ma} pioduce compiession oi nutation of the spinal nenes 
in the inteiveitehial foi.imina 

By injection of oil into the joints of the fouith and fifth liimhai veitehiae 
sufficient swelling was pioduced in the capsuku ligamcntiim fl.ivum to 
compiess the spinal nenes in the foiamina 

Foul anatomic and pathologic factois jiualuced compiession of the 
spinal neives in the spines of tins senes (i) Bostenoi lipping of the 
veitehial bodies. (2) anomalies of the fust sacial lioch (3) nanowing 
of the inteiveitehial foiamen due to collapse (d the disk and (4) vanations 
in ligamentous stiuc tines adjacent to the fifth Inmhai foiamen 
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('IIHONIC S]>INAL EPIDl^RAL GRANULOMA =< 

IIKPOHT OF TWO OASEfc. 

'M vuHicn 0 Guos=^m M D , Ri \j vmin H Kesert, M D , 

AND 

II VllOLD C VOHIS M D. 

IIlXLS, IlLINOIS 

}KOM1lI1 SI I ROI ot IC srR\ Id \I T1 I \NS \l)M!SIbTR\T[0' HISCS ILLINOIS 
IKHIOk \ORIS, COSSULTWT IS M 1 ROSL'RC CK\ 

Chkonk si>in\e EPIDURU. GKAMio\i\ ij, a condition that occurs m- 
Jiequenth and is associated with acute cpukual spinal abscesses, toi both 
ina} lla^e a common etioloq;) Theie wcie onl} 88 of these cases leported 
between 1855 ^ 937 - ie\iewcd in tin hieratuie by Ira Cohen/ in 1938 

At that time he lepoited se\en cases, fixe ot acute epidural suppuration, and 
two of granulomata Watts and Mixtei - in 1931, leported four cases of 
chronic spinal epiduial gianulomata No definite etiologic factors have been 
established in the cases of chronic spinal granuloma, tuberculosis and syphilis 
excluded, but ceitain conditions ha\e existed 111 the body prior to the onset 
of neurologic findings of cord conipiession These various conditions include 
a carbuncle of the neck, sepsis of the hand, traumatic back iniuiy, peiirectal 
infection, and com alescence fioin typhoid fevei In other cases no history 
of infection was evei piesent 

We are reporting two cases of chronic spinal epidural gianuloma In the 
first case there was a histoiy of a diaining periienal abscess which had existed 
one and one-half years before the onset of the symptoms of spinal cord in- 
volvement There was no other history of illness for many years which 
could account for the findings at operation Extension of pus from the kidney 
to the thoracic spinal cord probably w'^as by lymphogenous 01 hematogenous 
loute 

In the second case, the patient w'^as operated upon at this hospital for an 
osteomyelitis of the squamous portion of the right tempoial bone This con- 
dition came to Surgery, Novembei 13, I 94 i> patient s first neurologic 

symptoms were noticed April 19? i 943 > ^ time interval of about one and one- 
half years The patient stated that he had been perfectly well during the year 
and one-half-period, and had suffered from no illnesses 

Case I — L M B , male, age 47, xvas admitted to the Neurologic Service, November 
23, 1942, with a tentative diagnosis of spinal coid tumor or multiple sclerosis He gave 
a history of having a perinephritic abscess in 1938, which drained for two or three 
months, and from which he had fully recovered His first neurologic symptoms were 
low dorsal back pain with costal radiation, exaggerated by coughing and sneezing, 

* Published with permission of the Medical Director, Veterans Administration, who 
assumes no responsibility for the opinions expressed or the conclusions drawn by the 
authors 

Submitted for publication February I 4 > I 944 
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which began in April, 1940 There was no teidcncL of sejisis at tins tinit J he jiatient 
was then treated w’lth short-wa\c therapj to the hack, and his jiain disappeared after 
three months treatment In August, 1940, the patient notieed that he had trouble in 
keeping his footing while walking on rough giound 01 going up stairs He graduallj 
developed weakness of both lower cxtiemities and tcndene\ to a spastic gait He was 
admitted to another hospital in Septembei, 1940 At that time the neurologic findings 
show'ed a senson Iceel at about the 10th dorsal segment The deep reflexes in the legs 
w’ere increased and the Romberg sign was positnc Queckenstedt’s test was positne 
for a complete subarachnoid block Lipiodol \ isualwation of the spinal cord reeealed 
an extensive filling defect at the 12th dorsal eertebra A lamincctomi was performed 
at this level, and no gross pathologs of the cord 01 eertebra was found A tumor 
higher 111 the thoraeic region was suspeeted because ot the seiisorv level Under fluoros- 
eopic examination, and 111 the Trendelenburg position, the lipiodol ran IrecI} tlirough 
the subarachnoid space into the cervieal legion It was the opinion ot the neurosurgeon 
that a tumor of the higher thoracic region was not present because of an absence of 
obstruction The patient was later seen In a neurologist, and a gastric anaUsis taken 
with histamine reeealed an absence of free hsdrochlonc acid The blood picture was 
essentially normal 

The patient was put on thiamine chloride hypoderinicalK and oralh gnen massne 
doses of reticulogen, and dilute Indrochlonc acid, as well as a high protein and high 
vitamin diet He responded rather w'cll , however, he still had some weakness ot the 
lower extremities The impression at this tune was that the patient had a multiple 
selerosis There w'as no bladder disturbance noted, but the patient did haee some loss 
of erection In December, 1940, the patient caught a cold and he noticed the weakness 
of the low'cr extremities to be more marked He was again examined The gastric 
achylia was again found with a normal blood picture The patient was gnen Iner 
extract intramuscularlv , thiamine chloride hjpodcrniicallv and orallj , and quinine, 
grains five, three times a da\ He responded ser\ well at this time to this regimen 
so that, in March, 1941, he w'as able to return to his legal work and was walking 
wuth no discomfort or weakness of the extremities The patient stopped his medication 
of his owm volition at the end of 1941 In March, 1942, he noticed that he was experienc- 
ing difficulty m w'alking and that his feet felt heavi He resorted to his former therapj, 
but there w'as no response this time, and he was soon confined to a wheel-chair In 
April, 1942, he had a complete paraplegia of his lower extremities He entered our 
hospital November 23, 1942, and, on examination, it w'as found he had a complete 
paralysis of the low'er extremities and of the trunk below' the le\el of the loth dorsal 
segment, shown by positive Beevor’s sign Occasionally, on passu e mo\ement a localized 
hypertonicity occurred m the lower extremities, hyperextension of the great toes, and 
an involuntary flexion of the legs At other times there w'as no great hypertoniciA 
The Achilles ;erks w'ere obtainable and w'cre about equal perhaps the right a little 
greater than the left The same w'as true of the knee jerks There w'as no ankle clonus 
and no knee clonus There w'as no motor disturbance in the upper extremities and the 
reflexes w'ere normal The plantar reflexes w'eie absent, as w'ell as the cremasterics and 
abdominals No pathologic reflexes could be elicited There was loss of sensation 
to touch at about the level of the 8th dorsal segment a little higher on the right than 
on the left side On the left side the diminution to all the sensations of heat cold 
and pain were less over the sacral areas than anj other area The motor cranial ner\ es 
W'ere normal and fundoscopic examination w'as negative Queckenstedt s test was 
positive again Examination of the spinal fluid w'as as follows Clear and colorless, 
positive Ross-Jones, nine cells per cm, Wasseimann negative, and the Lange colloidal 
gold curve 0000112212 Total protein 65 mg Gastric achylia was present, with a 
normal blood picture There w'as no tenderness of the spine over the dorsal vertebrae 
The impression w'as that the patient had a transverse lesion of the spinal cord extending 
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the posterosupei lor poition of the squamous pait of the iiglit tempoial bone A stitch 
abscess delayed the healing of the wound for a few weeks but it was completely healed 
when the patient W'as discharged from the hospital He was asMiiptomatic until April, 
K)43, when he began to notice some weakness in the low’cr extremities, associated w’ltli 
pnesthesia He had low dorsal hack jiain with costal ladiation He entered a private 
hospital, m July 1043, and remained there foi three w'ceks During this period of 
hospitalization his legs beeame weakei, until he became totally paralyzed in the low’er 
extremities He had loss of sphinctei control of the bladder and rectum 

Physical Exainmatwn It w'as found that he had a complete paralysis of both low'er 
extremities Theie w'as a loss of sensation to touch slightly above the nipple on the 
left side and just below' the nipple on the light A complete flaccid paraplegia was 
piesent, with loss of all forms of sensation, including deep pressure pain in the lowei 
extremities The Babinski sign W'as negative, bilateralb The patient had an indw'ellmg 
eatheter, and had a large decubitus ulcer in the sacral region The motor cranial nerves 
were normal, and fundiscopic examination w'as negative Spinal fluid examination 
revealed a complete subarachnoid block with a total protein content of 120 mg The fluid 
W'as xanthrochromic, globulin was 4-plus Ross-Jones, ten cells per cm Wassermann 
W'as negative and the Lange colloidal gold cuive was 0000123332 There was no 
tenderness of the spine over the dorsal vertebrae The impression w’as that the patient 
had a tumor of the spinal cord at the level of tlie 4th dorsal vertebra How'ever, 
since admission, the patient had been passing tarry stools, and laboratorj examinations 
were positive foi occult blood and occasional blood cells The patient admitted being 
given charcoal for a supposed stomach disorder prior to admission to the hospital , 
however, examinations, to rule out a malignancy, were completed, and roentgenograms 
of the spine, skull, chest, pelvis and G I senes were negative The patient took a 
turn for the worse and, on September 10, i 943 i he became critically ill, and died Sep- 
tember 17, 1943, no surgery having been undei taken 

Autopsy — Longitudinal section of the dura disclosed several irregular areas of 
thickening and fibrosis of the dura at the level of the 4th to the 6th dorsal spine The 
thickenings were in close apposition to the spinal cord, and resulted in compression of 
the cord itself Section of the spinal cord produced an exudation of gelatinous, yellow'- 
ish-white material from the parenchyma of the spinal cord There was evidence of 
piessure liquefaction necrosis of the nervous tissue of the spinal cord 

Pathologic Examination — Micioscopic This revealed a granulomatous process 
W'lth extensive fibrosis There w'as diffuse infiltration of all types of leukocytes, round 
cells, plasma cells, eosinophils, mononuclear cells and an occasional giant cell The 
reaction was quite diffuse, although in some aicas theie w'ere aggregations around 
the blood vessels There were no definite tubercles noted, and none of the specific yeast 
fungus organisms could be seen The lesion is apparently nonspecific and w'as, apparently, 
that of chronic inflammatory granulomatous tissue 

DISCUSSION 

The diagnosis and tieatment of chronic spinal epidural granuloma is like 
that of any spinal cord tumor One finds spinal cord compression symptoms 
and signs, increase of lymphocytes and protein in the spinal fluid in some 
cases, partial or complete spinal block, occasional tenderness over the spine 
in early cases , and the Lange colloidal gold curve indicative of some patho- 
logic process, but not characteristic Loss of early sphincter control may 
occur in some cases, while in others loss of erection may be manifested 
Exaggerated tendon reflexes in the legs, ankle clonus, and Babinski signs 
have been found present Lipiodol visualizations show a definite block in 
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some cases At our liospital tins proceduie is not used, Davis, Haven and 
Stone'^ stating that tlie use of lipiodol ma\ cause an aiachnoiditis of the spinal 
coid In the hist case lepoited, hpiodol examination was completed prior 
to the patient’s admission to oui hospital It levealed an extensive filling 
defect at the 12th doisal \eitebra Laminectom)'- had been performed else- 
vheie at this le\el, but no gioss pathology of the cord 01 vertebra was found 
Sensoi} le\el howevei, at about the level of the 8th doisal segment was 
piesent and indicated a tiansveise lesion of the spinal coid. extending up to 
the le\el of the 6th doisal veitebia, piobablv due to compiession, howe^el, 
the examiner was misled by the hpiodol lunning fieely through the sub- 
aiachnoid space when the patient w'as placed in the Tiendelenbuig position 
\\'e feel that a permanent sensoi} level is satisfactoiy neurologic evidence 
of cold compiession. without the additional use of hpiodol Msualization 

111 the first case the presence of an ach} ha associated wnth the neurologic 
pictuie was probabl} incidental, the blood picture being normal The patient 
responded well to liver extract and thiamine chloride and quinine, but wdien 
repeated, a yeai later, it had no effect on the patient’s condition He became 
completely pai aplegic 

The time interval of the complete paraplegia to suigical intervention w^as 
from April, 1942. to January 27, 1943 The fiist neuiologic symptoms began 
m Apiil, 1940 Hence it w'as during a thice-}eai peiiod that the patient’s 
pathologic process was piesent 111 the spinal coid The lesults following 
surgery weie quite remaikable, considering the time interval that the patho- 
logic process was present and the presence of comjilete paiaplegia for nine 
months Of the majority of cases reported, suigical inteiwention has been 
completed within three to six months from the onset of the fiist neiuologic 
symptoms, and results have been ver}"- good, howevei, epiduial gianulomata 
can be present for a period up to three yeais, and surgeiy can still benefit 
the patient 

Although epidural spinal gianulomata aie not common, neuiologists and 
neurosurgeons should beai in mind that they do occur All cases previously 
diagnosed as spinal coid tumors should have a caiefiil history for any ante- 
cedent infection occurring in the body pi 101 to the occuirence of the fiist 
neurologic symptoms A piobab^e diagnosis of chronic spinal epidural gian- 
uloma can sometimes be made, and the prognosis, then, as far as recovery 
Irom surgery is concerned, can be considered good 

CONCLUSIONS 

Twm cases of chronic, spinal epidural granuloma aie lepoited In the 
first case good results w^eie obtained from surgeiy despite extensive involve- 
ment of the spinal cord by granulomatous tissue extending fioni the 6th to 
the loth thoracic vertebiae inclusively The second case was not operated 
upon, due to the patient’s poor condition A draining periienal abscess and 
an osteomyelitis of the right tempoial bone of the skull, each occurring one 
and one-half years befoie the onset of the first neurologic symptoms of spinal 
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LOid compiession, can be consideiecl as piobable etiologic factois in these 
cases o£ chionic spinal epiduial gi aniilomata Achylia with noiinal blood 
jnctuie was an incidental finding in the fiist case Lipiodol visualization 
can be misleading in the diagnosis of spinal epiduial gianuloina The pres- 
ence of a sensoiy level, altliough not ecjual on both sides of the body, is very 
suggestive of coid compiession Even though a chronic gianuloina of the 
spinal canal has been piesent foi thiee yeais, lesults fiom suigical removal 
can be quite successful 
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C VPT Albert Lesser, ]M C , A U S , 
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'Jill NLMiKois tLiMc \L PRouLFMS onginatuig 111 1 ciious clistui banccb 
ui the lowei exliennlies iia\c made \enogiaphy a fiequent and valuable aid 
in oin woik at HcCaw Gencial Hospital Cases lequiiing fuithei diagnostic 
iin Citigatioii and those cases which lia\e been pieMonsly treated at other 
hospitals with the lesiilts deemed not suitable for letuin to duty, aie 
eientuall} sent to a general hospital foi final disposition Dm mg the 
past eight months a surprisingly laige numhei of inteiestnig venous 
conditions ot the lowei extieniities ha\e been eiicounteied and studied 
with the aid of lenogiapln It is oui pin pose to piesent the chaiacteiistic 
featuies of the clinical case-gioups encounteied and to denionsti ate their 
diagnostic and theiapeutic significance 

The mtia-aitenal injection ot sodium iodide foi ladiogiaphic visual- 
isation of the mam and coliateial \essels was oiiginally employed and 
desciihed In Di Baine} Biooks, in 1924 In lecent years a fairly laige 
gioup ot imestigato’ s ha\e contiihuted to the elaboration of venogiaphic 
technic the piopei mteipietation, and the applicability to the diagnosis 
and treatment of disease oiiginating in the veins of the lower extremities 
The technic which we have used is essential!} that described in a previous 
publication with some simplification and modifications adopted as the 
lesult of an inci easing expeiience 


TECHNIC 

The patient is placed in the pi one position on a Bucky table, with 
the limb extended, model ately abducted and the foot everted The patient 
should he placed so that the leg lies approximately along the midline of 
the table Undei local anesthesia a veitical incision i 5 cm in length, 
IS made about one centimetei posterioi to the external malleolus At this 
point a small terminal tributaiy of the external saphenous vein is readily 
isolated A No 19 transfusion cannula is tied into the vein The three 
films, size 14 X 17 inches, aie then placed in the following manner 

Film No I, wrapped in black paper only (not in a film exposure 
holder 01 cassette) is placed underneath the lowei leg, its uppei border 
slightly abo\e the knee joint 
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Film No 2, wrapped m black paper only, is placed underneath the 
upper leg — films Nos i and 2 should overlap for about two inches 
above the knee 

Film No 3 IS placed m a cassette in the Bucky tray, its center about 
underneath the hip socket Films Nos 2 and 3 should overlap con- 
siderably at the upper thigh 

The tube is elevated as far as the tube-stand permits (42 inches in our 
equipment) In a darkened room, with the filament lighted, the centration 
is so arranged as to cover all three films A Luer-Lok syringe containing 
30 cc of 35 per cent diodrast solution is attached to the cannula and i cc 
of solution IS injected If no major reaction is observed after a 15-second 
interval, the remaining 29 cc are injected during a period of 45 seconds 
Immediately upon termination of injection, one exposure is made covering 
all three films This technic will prove satisfactory m most cases 

In the case of very tall patients or where visualization of the external iliac vein 
IS particularly desired, the following modification is recommended The tube is centered 
so that both proximal films are well covered, and this position checked by an adhesive 
marker or a rider on the rail The tube stand is now moved distally and a cone inserted, 
and centration so arranged as to cover the most distal film only The upper two films 
are protected through the cone The injection of the contrast fluid is now started and, 
after iS cc have been injected, the film of the lower leg is exposed The tube stand is 
then moved to its previously marked cranial position, the distal film and the cone are 
removed, while the injection of the contrast solution is continued The exposure of the 
two remaining films is made upon termination of the injection 

The exposure data on our equipment (4-valve fully rectified Keleket unit) using 
technic No i are 100 Ma , 80 to 82 K V , %o to i second for the average patient Using 
technic No 2, modify as follows 100 Ma , 78 to 80 KV, 9 io second for the lower leg, 
and about 82 K V , %o to i second for the upper leg and pelvis 

The considerable difference in the thickness of the limb over the calf 
and over the pelvic region is compensated for by the fact that intensifying 
screens are used over the pelvis while over the lower thigh and calf a non- 
screen technic is used The films, simply wrapped in black paper, overlapping 
the film in the Bucky tray, do not interfere with proper exposure of the latter 

Fluoroscopic examination has been combined with radiogiaphy in the 
earlier studies By increasing familiarit)' with roentgenologic technic and 
interpretation, the roentgenograms alone have proven satisfactory Despite 
the fact that in many instances injections can be made directly into one of 
the dorsal veins of the foot or the distal end of the great saphenous vein, 
we have continued to use the “cut-down ’ pi ocedui e on the terminal branch 
of the short saphenous vein, in view of the fact that the tying of a cannula 
into the vein permits control at all times of the rate of injection and the 
positioning of the bmb 

Despite the fact that we have encounteied some variables in the pattern, 
we believe that the major features of the superficial, deep communicating 
veins and tributaries can be accurately determined under the constanc}'^ of 

904 



'oiunie iif} 
'timber g 



''■Enographv 


t J L 

■'em ■) Popliteal iein^(|^ of 







0 " 


J* 




f 


/ 





LESSER \ND DANELIUS 


Annals of Surgery 
June lU'l'l 


pioceduie We have, theiefoie, fell it unnecessaiy to Ube the application 
of a touiniqiiet to foice the Aenous letuin into the deep channels 

I 

N'otmal Filhng and RociUgciioqiat’htc I isualt::alioii of the Acnous channels of the 
lowei limb is illustrated in Figure i The important featuies are as follows 

(1) The deep tributaries of tbe lower leg fuse to form the venae comites of the 
anterior and posterior libial artciies, these venae comites, in turn, fuse to form 
the popliteal vein 

(2) riicie IS straight tubulai filling of the popliteal and femoral eeins, the latter 
continuing m the inguinal region as the straight tubular iliac a cm 

(3) The great saphenous vein carries return superficial eenous drainage from the 
entile medial aspect of the cxtremitA, fiiialh cmptAing into the femoral a cm at 
the fossa OAahs m the giom Tic short cvtcrnal saphenous Acm cairies return 
supeificial A CHOUS diamagc f 10111 the outer aspect of the loAACr leg, and empties 
into the great saphenous a cm in the poiiliteal region or directlj into the 
popliteal vein 

(4) Communicating veins exist 111 Aai table number betAAcen the superficial saphenous 
system and the deep veins m both the loAAcr leg and thigh The direction of Aoaa 
normally is from su])crficial to deep 

(5) CompetcncA and prcAcntion of rcAcrsal of Aoaa 111 the communicating Acms and 
superficial veins is maintained bj AaU'cs (Figs i^a and 15b), aaIucIi may be seen 
at Aarying levels If these A'ah'ts arc partialK opened, one secs tAAO fine lines 
coiiA'erging to the centci of the Atm External to these lines sjnimctrical bulges 
111 the A'cm Avails represent the paiaAahular smiiscs (Fig 150) 

A possible valiant in the supeificial saphenous tein in the iippei thigh 
legion IS that of leplacement of a single gieat saphenous hy duplication 
01 tiiplication of the vessel in the thigh, the multiple A'cssels joining to form 
a single saphenous tiunk just hefoie cntiance into the femoial vein at the 
fossa ovalis This vaiiant is well illustiated m Figme 3 

CLINICAL. CASK-GROUPS 
I A’^AKICOSE A’^KINS 

At this Gencial Hospital Ave have been confionted AAith piohlems of 
lecuiiing 01 indefinite vaiitose vein pathology These cases fall into 
tAvo classes 

(a) Those cases A\hich hav'e been lefciied foi fuithei evaluation of deep 
vein status and then possible applicability to suigical ligation It is geneially 
agieed that in a faiily laige peicentage of cases the usual clinical tests for 
deteimmation of the adequac} of the deep A'eins ( Pei the s test Tiendelenhuig 
test, Ochsnei-Mahoinei tests) aie all too fiequently inconclusn^e, paiticulaily 
if the supeificial A’'aiicosities aie laige, toituous and moie 01 less sclerotic 
It IS, howevei, oui experience that the use of venography AAith demonstration 
of an adequate deep venous return has enabled us to determine more 
accurately the suitability of sev’^ere cases of varicose A^eins for surgical ligation 
Furthermore, in these cases of extensive supeificial A^'ancosities, Ave haA^e been 
able to Ausuahze the pi esence of extenswe, dilated communicating A^eins, Avhich 
unless piopeily ohhteiated, aa^ouM he a possible cause foi lecunence and 
1 ecanahzation of the varicosities A common type of such a communication 
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IS the so-called “cduliflowei-like” dilatation of a communicating vein fie- 
quently encoimteied m the legion of the mnei aspect of the knee, and well 
demonstiated m Figiiie 2 and Figuie 15 (f) 


Case I — A. 34-\cai-old 2 ncl Lieutenant, was lefcncd for disposition from an oeerseas 
Station Hospital because of extensue \aricosities of the light leg of about three yeais 
duration, c\ith de\clopment of supeificnl ulcerations on the inner aspect of the leg 
during the past six months The report fiom the Station Hospital stated that the 
clinical tests indicated incompetenc\ of the deep vein return On examination, the two 
ulcers pieseiit and the sui rounding aica of chronic dermatitis of the skin was rather 
characteristic of cancose \cm pathology The \aricosities of the leg were very 
prominent, toituous, and almost sclerotic On pufotmancc of the uuial clinical tests 
for deep xcin conipelcncv, the sitpcificial vancosities did not cntpfv satisfactoi ily 
Vcnoqiaphx Xios pufoi nied and induatcd an adequate deep vein ictuni (Fig 2) Suigical 
ligation was performed, including a laige cauliflower-like communicating vein, wnth 
an excellent clinical result The ulcers were healed in six weeks, and the officei has 
now been retuined to full dut\ 


(b) Those ca^^es which ha\e been 
opeiated upon pieMOush. with subse- 
quent lecuirence of Aancosities and 
their complications It is admitted that 
even under the most ideal conditions 
theie IS still a fairh high late of lecui- 
lence after suigical ligation and letro- 
giade sclerosis therap} We ha\e pei- 
formed \enographic examination 111 all 
such cases sent m because of lecuriences, 
and in almost every case we are able to 
visualize a communicating vein, usually 
in the midthigh which peimitted “shunt- 
ing’' from tile femoial vein to the low'ei 
segment of the great saphenous vein 
(Figs 5 and 6), wdiich apparently w'as 
lesponsible for recanalization of the 
saphenous and leestabhshment of vaii- 
cosities considered to have been obhtei- 



ated In one of these cases, one of these 
communicating i ems in the low^er leg had 


Tig 3 —Normal Variant Triplication of 
preat saphenous \ein (a) Femora! vein (b) 


become widely dilated to “venous-lakmg” piopoition and had been lesponsible 
for recuiient breakdown! of soft tissue and chronic ulceiation (Fig 4) It 
was a relatively simple procedure to suigically obhteiate the faulty com- 
municating vein, as demonstrated venographically, wnth excellent clinical 


results 


Case 2— A 23-j ear-old Private, had been operated upon seven months previously, 
with high saphenous ligation and retrograde injection of sclerosing solution He tvas 
admitted here w ith a complete recurrence of varicosities of the lower leg and considerable 
weeping deimatitis of the lower leg Venography demonstiated a diiect communication from 
the femoral vein to the saphenous vein at about the midthigh Proximal to this point 
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Fig 4 — Surgical ligation of saphenous 
vein for varicose aeins, with satisfactory 
obliteration of the saphenous \ein, but fail 
ure to obtain cure Large recurrent leg ulcer 
at the site of a markedly dilated tortuous 
communicating vein (a) which had not been 
obliterated Subsequent ligation of the com 
municating vein, revealed by venography, 
resulted in prompt healing of the ulcer 


Fig s — Recurrence of Varicose Veins 
Follouing Ligation of Great Saphenous Vein 
Shunting of blood from femoral (c), to 
saphenous system (d), through a communi 
eating branch (a) at the upper thigh Van 
tosities (b) of the lowei leg 
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the saphenous had apparently l)ccn obliterated (Fig 5) Reopciation was performed 
and the communicating vein obliterated by double ligation Subsequent to operation, two 
injections of sodium moirhuate were made into the icmaimng eancositics of the lower 
leg There was prompt obliteration of the vaiicositics and eleaiing of the skin manifes- 
tations of venous stasis The patient was sent home on therapeutic furlough and \\as 
again observed on return, with no evidence of recurrence The soldier has now been 
restored to full duty 

Case 3 — A 25-year-old Private, entered military service in August, 1942, and during 
basic tiaining began to complain of pain 111 both lower legs In October, 1942, he was 
opciatcd upon for varicose veins He was returned to duty and felt w’cll for several 
months In December, 1942, he began to notice a recuireiice of the varicose \cins and 
discomfoit in the left leg, with eridence of deimatitis in the low'er leg Because of 
inabilitN to do dutv, he was finally admitted to kIcCaw General Hospital for study and 
disjiosition On exaimnation, there was e\idcnce of healed bilateral saphenous ligation 
seals in the gioins In the left leg there w'as a prominent group of varicose veins 
and the internal saphenous vein w’as palpably open up to abo it the midthigh There was 
evidence of considerable dermatitis and discoloi ation ot the medial aspect ot the lower 
left leg On Trendelenburg and Perthes tests, the deep venous circulation w'as apparentlv 
competent Vcnogiaphic examination was performed (Fig 6), and indicated that 
“shunting,” by way of a communicating vein in the midthigh, liad caused reflux from 
the femoral vein to the saphenous \em, thereby reestablishing the varicose reins m the 
lower leg This communicating vein was readily obliterated surgically and the patient 
made an uneventful recovery Aftei an adequate period of obserr ation, he was finally 
returned to full duty 

Case 4 — A 27-year-old Private, had a saphenous ligation performed for rancose 
veins and recurring varicose ulcer of the lower leg eight months preriously On admis- 
sion to this hospital, there was a tairlv large chronic ulcer on the medial aspect of the 
lower leg Venography was performed and demonstrated that although the great 
saphenous vein had been well obliterated for most of its course, there apparently remained 
a markedly dilated tortuous communicating vein coming from the deep veins of the leg 
and establishing a “venous-lake” at the site of the chronic ulcer This tortuous com- 
municating vein (Fig 4) was readily accessible for surgical ablation 

It — THROMBOPHLKBITIS, PHLEBOTHROMBOSIS, \ND 
THROaiBO-EMBOLIC ACCIDENTS 

A Snpej ficial Tht oiiibophlebjtis Superficial thrombophlebitis can be rec- 
ognized clinically very leadily in view of the subcutaneous location of the 
involved veins or previously existing varicose veins Frequently, howevei, 
there is rapid extension of the thrombotic process to the deep tenons system 
with meager or completely absent clinical findings to suggest such an extension 
Venography of the extremities is, therefore, indicated to demonstiate the 
possible extension of this thrombosis, tvith suigical exploi ation of the femoral 
vein if theie is such an extension The venographic picture of a siipei- 
ficial thrombophlebitis without extension to the deep veins is similai to that 
of a case m which saphenous ligation has been performed (Fig 7) 

B Deep Vein Thiombosis Intravenous clotting associated wnth inflam- 
matory changes in the walls of the vein usually causes the clinical picture of 
thiombophlebitis That is, sudden onset of chills, stepladdei rise in pulse 
and temperature, exquisite tenderness in the calf or along the couise of the 
femoral vein, swelling of the limb, and signs of vasomotor disturbances The 
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associated infianimaloi) leaction in the vein wall usually accounts for a 
rather fiiinly adheient clot, ulnch, Iheiefoie, is less likely to become detached 
and cause emhoh/ation Howevci. it is iecogni7ed that due to stasis, a 
soft coagulation clot, not fiimh attached to the vein wall, can, and fairly 
fiequenth does foim pioximal to the adheient inflamniatoiy clot This 
soft, loose!) attached clot can be leadily detached to foim an embolic mass 
Tntraienous clotting not pnmaiily of mflammatoiy origin, is a condition 
known as ])hlebothiombosis Such a clot foimation is loosely attached to 
the vein wall and can be easily loosened with lesultant embolic accident The 
clinical signs of such a phlebothionibosis aie entnely absent oi only vaguely 
jieiceptible, and the eaih lecognition ol this extiemely dangeious souice of 
])uimonai) emboh/ation is impossible on the basis of clinical findings alone 
It has been demonstiated on mau) occasions that venogiaphy wall definitely 
establish an eaih diagnosis of deep Acin clot foimation Although thiombo- 
phlebitis is commonl) suspected as a complication of partuiition, pelvic oi 
abdominal siiigen, it is not sufficiently leahzed that deep phlebothiombosis 
of the extremities ma\ occui oi may follow an appaiently tiivial injuiy of 
the lowei extiemit) 

The importance of eaily lecogmtion of deep \em thiombosis is geneialh 
recognized It has been conclusive!) shown b) woikers m many clinics that 
there is a high incidence of pulmonaiy mfaiction resulting fiom deep phle- 
bothiombosis with a moitaht) rate of eight to ten per cent in patients beyond 
the age of fifty It is, therefoie, obvious that the pievention of embolic 
accidents b) femoral lein ligation is extiemely important In the youngei 
age-group encounteied in an Aimy General Hospital, w^e have pei formed 
femoial vein ligation on suspicion, or on i oeiitgenographic demonstiation, 
of a pulmonar) mfaiction In older individuals w^e believe it should be an 
established routine to perform femoial vein ligation on the basis of cleai 
^enographlc demonstration of deep vein thiombosis As pieviously lepoited 
by one of us, it has become regulai proceduie at a laige municipal hospital 
to perform femoral vein ligation m elderly patients piioi to amputation foi 
endarteritic or diabetic gangiene This has resulted m a shaip drop in the 
incidence of postamputation pulmonaiy complications and inoitality 

Venogiaphic pictures of deep vein thiombosis are of two distinct types, 
depending upon whether venography is perfoimed dining the immediate 
acute episode or at a later date, wdien oiganization and lecanalization have 
OCCUI led It has been our oppoitumty to obsen^e both types of loentgeno- 
grams The discussion of venographic findings is conceined wath deep 
vein thrombotic occlusion, w'hethei of tin ombophlebitic ongin oi essential 
phlebothiombosis It is our experience with the cases wdnch have been studied 
to date that we are unable to difterentiate on the basis of venograms betw^een 
tin ombophlebitis and phlebothrombosis The impoitant infoimation offeied 
by the venogram is the detailed giaphic demonstiation of deep vein block 
(i) Deep Vein Thiombosis The venogiams of acute, immediate deep 
vein thrombosis aie charactei izecl by the presence of many fine “hairpm-like” 
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Fig 8 — Acute Deep Vein Thrombosis of 
Femoral and Iliac Veins Fine, liairpin 
like” venous markings of lower leg (a) and 
lower thigh Saphenous vein filled (b) (oc 
eluded femoral and iliac veins not visual 
ized) Overflow into superficial pudendal (c) 
and superficial epigastric (d) tributaries 



Fig 9 — Acute Deep Femoral Vein 
Thrombosis Saphenous \ein visualized (a) 
A network of “hairpin like” venous markings 
along the upper and lower leg (b), and seg 
mental filling defects of femoral vein (c), 
both characteristic of acute occlusion 
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\enous maiknigs in the leg and lowei thigh (Figs 8, 9 and I5d) These 
markings aie pioliahh a gioup of pievionsly iniiised small venous collateials 
The appeal aiKc of the majoi deep veins fiom the venae comites in the 
leg to the femoial \em m the gioin, may show sudden blunting obstruction 
and shaip segmental defects m the lumen (Fig I5d) It is our impression 
that the ^enoglaphlc findings of nuineious fine “hairpm-hke” venous mai kings 
and shaip segmental defects aie pathognomonic of acute deep vein occlusion, 
and that these findings have not been pieviously desciibed m the literatuie 

Case 5 — A 23-\cai-old Private, was injured while on foreign combat duty, when 
he was struck in t!ic right hip and thigh region wnth a large heavy case of ammunition 
A diagnosis of a fracture of the neck of the femur was made and a large spica plaster 
encasement applied, the patient was then transported by an plane back to the States 
On arrual at this hospital, roentgenograms of the hip w^ere repeated and found to be 
negatne for Iracturc On the da^ following admission, the patient had a rise m tem- 
perature, and complained of pain in the right low'er extremity The encasement w'as 
remo\ed and, on examination, there w'as suggestive tenderness in the calf region and 
slight edema about the lower leg and ankle Venography w’as performed (Fig 8) and 
demonstrated the tjpical findings of an acute deep vein thrombosis of ^he femoral vein 
This patient was treated ^onser\ ativelv in view' of the absence of any pulmonary 
complications, and made a satisfactory response to repeated paravertebral blocks 
w’lth no\ocaine This patient, after a sufficient period of obsei\ation, and convalescent 
furlough, has been restored to full duty 

Case 6 — A. 21 -year-old Private, w-as opeiated upon for a tuberculous empyema 
About 24 hours after operation, the patient complained of pain in the calf of the left 
leg and, on examination, slight pitting edema about the ankle region and exquisite 
tenderness of the calf muscles w'as noted Venography w'as performed (Fig 9) and 
demonstrated all the typical findings of an acute deep vein thrombosis In view' of the 
extensne chest pathologj already existing and the obvious difficulty in determining the 
occurrence of any additional pulmonary accident, it w'as decided to explore the femoral 
\ein in the groin A large fresh thrombus w'as evacuated from the femoral vein and 
the vessel w'as then doubly ligated and cut betw'cen ligatures Following operation, the 
circulatory status of the limb returned to normal and remained so until the patient’s 
death from miliarj' tuberculosis three months latei 

(2) CJuomc Deep Vein Tluomhosis We have observed and studied at 
McCaw General Hospital a rather laige group of cases wnth the histoiy 
and clinical findings of an old 01 chronic state of deep vein occlusion These 
patients complained of mild to model ate sw'elhng of the affected extremity 
w'lth a feeling of w'eight and discomfort in the leg aggravated by prolonged 
standing or marching In some cases wheie recanalization has been fairly 
ample, symptoms and findings in the lower extremity may be very mild 
The venographic pictuie m the case of chronic or old deep vein thrombosis 
is characterized by a partial or total absence of visualization of the femoral 
vein, the popliteal vein or the venae comites of the leg Marked irregular 
narrow'ing defects or the so-called “patchy or moth-eaten appearance” of the 
vein may be noted (Fig i5e) The latter has been described as “mantle 
filling” by other authors In some instances, tortuous collateral vessels 
may be seen to “bridge over” a defect m the mam vessel (Fig 10) The 
superficial venous return is usually quite prominent and may be responsible 
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Fig lo — Old femoral \em thrombosis 
foIIoiMiig "ippcndicectom), with recanalization 
(a) and bridging (b) of the invoUed por 
tion Note prominence of great saphenous 
rein (c) and overflow into extemal super 
ficnl pudendal rem (d) Varicosities of both 
internal and external saphenous \ein in the 
loner leg (e) 


Fig II- — Old femoral \eiii thrombosis fol 
lowing appendicectoniy and gas bacillus in 
fection aggravated by saphenous ligation 
and sclerosing tlierapj of varicosities seven 
years after appendicectomj Present clinical 
picture of severe lymphedema of the leg 
Patchy moth e iten femoral v ein (a) Great 
saphenous vein not visible (recent ligation) 
Bridging of femoral defect (h) 
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for the foimation of vancobc \eins In man}' cases of deep vein occlusion 
the supeificial ^enolls tuhutaiies in the gioin and lowei pelvis (the supei- 
ficial extcinal pudendal, the snpeificial iliac tncumflex: and the supeificial 
epigastiic) aie Msuah/cd as evliemch toituous and jnominent These tiihu- 
taiies ha\e necei been vi/uah/ed m the \enogianis of the noimal extiemity, 
and aie consideied to he chaiactenstic of old deep femoial vein occlusion 
These toituous veins m the gioin mac become so piomment as to cause an 
eiioneous diagnosis of femoial heinia, as will he desciibed in one of the case 
lepoits Again, we wish to emphasize that the venogiaphit findings of 
numeious fine, waw, hanpin-hke venous mai kings aie not encounteied in 
the old 01 chionic cases in which lecanah/ation and compensatoiy venous 
ictuin of the evtiemit} has been established, hut only in the cases of acute 
01 immediate deep vein thiombosis 

It IS inteiesting that in about 50 jier cent of the cases of old 01 chionic 
femoial cein occlusion obseived at this hospital the acute episode had 
occuned about ten days following ajipendectom} 

Case 7 — A. 33 -^car-oId Pinate, was opeiated upon foi acute appendicitis nine 
months pre\ioush On the ninth da\ of an appaicntly uneventful postoperative couise, 
he developed the lathei t\pical findings of an acute deep \ein thiombosis Becau''e of 
obesitj and peisistent symptoms of swelling and discomfort in the leg on walking, the 
soldier w'as admitted to this hospital foi siiuh and disposition Yenogiapliy (Fig lo) 
demonstrated definite exidence of an old, deep vein thiombosis, partiallv lecanali/ed, 
w'lth compensaton vaiicose \eins This patient was lecommended loi sepaialion 
fiom the serMce 

Case 8 — An obese 38-\eai-old Private, was operated upon foi acute appendicitis 
m 1934 He dc\ eloped a gas gangiene infection of the abdominal wall, lequnmg multiple 
extensne incisions of the low’ei abdomen and thigh region Shortly thcieafter he was 
aware of considerable discomfoit and tenderness m the right calf follow'ed by a 
model ate degree of swelling of the light lowei e\tiennt\ Subsequently, he began to 
notice the presence of piomment varicose veins in the right low'er extiemit^, with 
little or no symptoms referable to the piesence of these veins In Novembei 1942, 
shortly aftei induction into niilitarj service this soldier was treated with saphenous 
ligation and several injections of scleiosmg solution into the vaiicose veins Shoitlv 
thereafter, he developed a seveie, painful sw'elhng of the entne right lower extiemity 
W’lth marked acute inflammatory signs This condition subsided aftei several weeks 
of bed rest and w’et diessings He w’as admitted to this hospital, m August, 1943, foi 
study and disposition, venogiaphy (Fig ii) w'as perfoimed and demonstiated the 
existence of an old, deep vein thrombosis It is oui impiession that this condition 
had occuiied during 01 shoitly aftei the senes of surgical pioceduies in 1934, a»d 
that the superficial sancosities w’eie a pait of the compensatorv mechanism foi \enous 
return The perfoiniance of saphenous ligation, follow'ed by the use of sclerosing injce- 
tions, w’lthout information concerning deep vein pathologv, apparentlv brought on a 
severe inflammatory reactivation of the old thrombotic piocess, w’lth fuithei embaiiass- 
inent of the return venous cii dilation This soldiei was eventually recommended foi 
separation from the seivice 

In othei cases the acute deep \ein occlusion has appaientl} occuiied 
insidiously or follow'ing relative!} mild tiauma to the extiemity In this 
lattei group the piesence of a deep phlebolhiombosis had been otei looked 
in some instances 
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Tig 12 — Old femoral vein thrombosis fol 
lowing severe ankle sprain Subsequent de 
relopment of tortuous venous tributaries in 
the groin, led to erroneous diagnosis and 
surgical exploration for femoral hernia 
Patchy moth eaten appearance of femoral 
vein (a) Prominent great saphenous vein 
(b) Overflow into superficial external pu 
dendal vein (c) and circumflex iliac vein 
(d) Compensatory varicosities of lower 
leg (e) 
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Fig 13 —Rare Obseriation of Tortuous 
Dilatation of Lower Femoral Vein (a) Old 
deep vein thrombosis (b) Bridging of 
femoral vein (c) Great saphenous \ein not 
visualized (surgical ligation) Chronic leg 
ulcer following saphenous ligation in the 
presence of undiagnosed deep vein pathologj 
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Case 9 — A. 40-}eai-old ibt l^icutenant, suffered a sprain of the ankle and lower 
leg in Februar}, 1943, while on foreign dut}’" This w'as treated wnth several days of 
bed rest, ele\ation and application of w'ct diessings About one week later there was 
a recurrence of pain in the lower leg, with pain, sw'clhng and tenderness in the thigh 
and groin This discomfort and sw'clhng of the low^er extremity subsided to a moderate 
degree Foui months latei, because of a peisistent bulge m the groin, the patient was 
operated upon for fcmoial heinia The operative report states that no hernia was 
lound but that a group of enlarged tortuous veins w'as encountered in the region 
of the fossa o\alis The officei was referred to this hospital for study and disposition 
The phisical findings m the low'cr extremity w'ere those of mild pitting edema and 
presence of a moderate numbei of superficial varicose veins 111 the leg Venographic 
examination (Fig 12) demonstrated an old venous thiombosis w'lth recanahzation and 
marked tortuous dilatation of the supeificial pudendal, epigastric and circumflex iliac 
\ems m the groin and lowci pelvis Histor}^ and findings indicated that the presence 
of a deep ^em thrombosis following ankle sprain had been overlooked, and the 
iirominent venous bulge of tributaries m the groin had been erroneously diagnosed as 
a femoral hernia 

In some cases the original clinical history was that of pneumonia, with 
three to four lecunences of acute pulmonaiy episodes chaiacteiized by 
se\eie chest pain bloody sputum, chills, spiking temperatuie and roentgeno- 
logic evidence of pulmonarj pathology Obviously, these weie manifestations 
of reclining pulmonai} embolic accidents originating in a deep thrombosis 
of the lowei extiemit} Weie such accidents to occur in an older age-group 
of patients, a definite moitality rate would be encounteied Venogiaphy m 
such suspicious or suggestive pulmonaiy conditions ivould reveal the source 
of emboli, wnth piopei peiformance of femoral vein ligation 

Case 10 — A 26-} ear-old Corporal, suffered an acute chest condition m December, 
1942, which W'as diagnosed as pneumonia At about the same time he noticed pain and 
swelling of the left leg, wdiich he believed had follow’ed a trivial injury to his leg shortly 
before entering the hospital He w’as making a satisfactory recovery until two w'eeks 
later, when he again developed pain in the chest, a sharp rise in temperature and blood- 
streaked expectoration Patient w'as hospitalized for an additional month and then 
discharged to duty Because of continued sw'elling and discomfort in the left lower 
extremity, he W'as referred to McCaw General Hospital for further study On examina- 
tion, there w'as slight pitting edema of the low'er tw'O thirds of the leg and some evidence 
of vasomotor disturbance Venography revealed definite evidence of an old, deep vein 
thrombosis involving the popliteal and femoral veins It is our impression that the 
presence of an acute deep vein thrombosis w'as the source for the original embolic 
pulmonary infarct diagnosed as pneumonia 

Case II — Another extremely interesting case of combined pulmonaiy and deep 
vein pathology w'as observed A 28-year-old soldier, w'as admitted for study three 
months after his first attack of “pneumonia ” He subsequently had three additional 
episodes of so-called relapsing pneumonia at intervals of tw'o to three w'eeks Roent- 
genologic studies of the chest suggested the possibility of recurring infarctions, and 
venography demonstrated the presence of an old, deep vein thrombosis Because of 
these recurring episodes, it w'as felt that complete organization of the thrombotic 
process had not occurred, even at this late date, and that embolic masses w'ere breaking 
off periodically Femoral vein exploration and ligation w'as performed, w'lth demon- 
stration of an old thrombotic process This patient w'as subsequently sent on furlough, 
and tlien returned to the hospital for an adequate period of continued obser\ation The 
patient remained entirely w'ell, and has since been returned to full duty 
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Case 12 — A 38-3 cai -old Piivatc, was icfciicd lo AIcCaw Gcntial Hospital because 
of iccmiiiig ulcciation of the medial aspect of the left lowei leg About 15 months ago, 
shoitl}" aftci enteimg mihtaiv semee, he had a saphenous ligation, with retrograde 
seleiosmg injection, foi laricose veins of the lowei leg The jiatient stated that prior 
to ligation, he had had consideiahle discomfoit and aehmg m the left leg induced 
])ai ticulai Iv bv dulling and maiehmg, howeici, he had had no inflammation or ulcera- 
tion of the skin Shoith after ligation, this soldici deieloped a lathcr large iilceiatioii 
on the medial aspect of the left lower leg When treated with absolute bed rest and 
elevation of the leg, the iileei healed Howe\ei on each occasion when the soldier was 
sent back to dutc, the ulcei inomptlv leeuned, leciuinng almost continuous hospital- 
iratioii Veiiogiajiln was peiformed (I'lg n) at this hospital and recealed ecidcncc 
of an old thionihosis of the uiiper femoial vein with maiked toitiositj and dilatation 
of the lowei femoial \em (this tvpe of toituositc of femoial vein has never been 
visuahred befoic in aii) of 0111 venogiaphie studies) It is our iinjiression that this 
soldiei had had a pieviouslv umeeogm/ed deej) vein pathologv, with seeonclarv 
superficial vaiieose veins md that, here again sajihenous ligation for varicose veins 
111 the piesenee of impuied deep vein cireulation had aggravated the pathologv and 
icsilted in a chionie leg uleci I his soldiei was considered unfit for active dutv and 
leeomnKiuled foi scpaiaton fiom the seiviee 

\ stnvcv of these eases of old oi 
ehionie' deep vein ihiomhosis leveals that 
the icsidual seciuclae of mild to modeiate 
l\m|)hedcnia of the cxtiemit) with asso- 
ti.itcfl diseomfoit on prolonged standing 
(1 walking and some vasomotoi s}mp- 
tonis aie more 01 less peimanent Al- 
though various meastiies can be utih 7 ed 
to eontiol O' minimi-ie the discomfort of 
these svmjdoms the fact lemains that 
once lymphedema of an extiemity has 
been in existence for a peiiod of months, 
theie is no curative therapy available 
except foi ladical suigeiy in a v'ery low 
percentage of cases which go on to ele- 
phantiasis piopoitions Theiefoie the 
majoiity of the cases vvdnch we have seen 
late m the existence of pathology le- 
ctuiied sepaiation fiom the seiviee because ot swelling and discomfort in 
the extiemities On the othei hand, vveie these cases to be lecogmzed 
immediately aftei the occuiience of the acute deep v'em thrombosis we be- 
liev'e that the utilization of repeated paiavertebial block, 111 the inflainnia- 
toiy thiomboplebitis cases, and heparin or dicoumenn therapy, would pre- 
vent delayed lesidual symptoms due to swelling of the limb, and that 
prompt femoial v'ein ligation, when mdieated would prevent the dangei of 
an immediate embolic accident It is not our particular purpose in this 
communication to elaborate on the etiology 01 therapy of deep phlebothi oinbosis 
and thrombophlebitis, but essentially to stiess the fact that immediate diagnosis 
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of an acute thrombotic process of the deep veins is important, and can be 
best demonstrated by the use of venography 

SUMMARY 

1 The roentgenologic technic and various diagnostic criteria of patholog}' 
m the venous circulation of the lower extremities have been described and 
illustrated 

2 The clinical case-groups of venous disturbances of the lower extrem- 
ities encountered at an Army Geneial Hospital have been described in rela- 
tionship to their study by venography 

3 The importance of venography m the study of (a) recurrent varicose 
veins and their complications, and (b) thrombosis of the veins of the lover 
extremities, is illustrated in a group of case reports 

4 Particular stress is placed upon the immediate diagnosis by venography 
of the acute thrombo-embohe processes in the lower extremities with respect 
to prompt femoral vein ligation in the prevention of pulmonary embolic 
accidents 

5 It IS our belief that man} of the late disabling sequelae of deep vein 
thrombosis of the low^er extremities could be prevented by prompt recogni- 
tion with venography and the prompt use of the recognized therapeutic 
measures 
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Mom os, M \ss 

Uniii Oi \ LiiKoln liuiwn' lepoilcd lus opci.ilion cNpcnc-nLCs wUli 
the coirection of the defnimity known as pectus e\ca\atuin weic disappoint- 
ing The application of ti action In \anous methods and the sc\eial plastic 
procedures, mosth of a minoi and inadequate natuie weie ol necessity 
doomed to failuie when consideisd m the light ol an accuiate undei standing 
of the anatomic facts legaiding the defoimiU d here weie olnious ob.ee- 
tions to resection of a pait of the steiiuini although that ladical piocedure 
was of com sc hettei calculated than am otlicis then a\ailahlc to lelicvc 
extreme degiccs of ])iessuic upon m displacement of the lieait 

At the IMassathusetts (jcneial Mosjiital oiii attempts to collect oi ic- 
heve the condition in a few cases lesulted m comjilctc oi paitial failuie and 
the thought of ojieiating upon such jiaticnts had been praclicall) abandoned 
In 1943, the oppoilunily aiose to apply the jiiinciples put forth In 
Doctoi Blown The success ot the opciation 111 these two cases piompts me 
to lepoit them 111 coiisideiahle detail It is desiiable also to piopose ceitain 
niinoi modifications of technic which may be woith the consideration ol 
those w'ho have occasion to peifoim this ingenious operation 

In Ma) 1943, Di Paul White refeiied to the Suigical Sen ice two 
sisteis. age 14 and 5 yeais lespectivcly, foi consideration of the possibility 
of suigical collection of pectus excacatum The elder child had suffered 
seiious ciiculatoiy distui bailees as a result of this deformity w'liich in her 
case w'as of extieme degiee But m addition she was much disturbed emo- 
tionally because of the anomaly Hei embauassment because ot the deformity 
was so extieme that she lefused to weai a bathing suit and was exceedingly 
shy about allowing anyone but hei phe sicians to see hei chest w ithout 
clothing She had giowm rapidly and was tallei than othei giils of her age 
She was so sensitive about liei unusual height that she had accentuated her 
natuially stoop-shouldei ed postuie so as to dimmish hei apparent tallness 
The lesultmg pooi postuie tended to accentuate the chest w'all defoimity 
Thus, she piesented twm caidmal indications foi suigical conection of the 
pectus excavatum, namely distuibances of the ciiculatoiy mechanism and 
the unfavoiable effect of the deformity upon the psj'^cholog}’^ of the patient 
In the hope that her appea^'ance might be impioved, this child w^as eager to 
be operated upon 

In the case of the youngei sistei no sjmptoms had been observed and 
she w'as too young to be distuibed about her appeal ance But the deformity 
had become steadily moie piomment as she had giown iiom infancy, 
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Thcic was no deal -cut Jiistoiy of othei examples of the defoimity in the 
lamih Theie weic foiii 'ablings, all of whom weie noimal The fathei, 
who was noimal, had died d'heii mothei w^as of the nnpiessioii that one 
paternal uncle had a jieclus excavatum but hei knowdedge of hei husband’s 
lamih was mcomjilete d'hc mothei ’s family was fiee fiom any suggestion 
ot ihc defoimih foi at least scACial gcneiations 

ANVTOMIC CHAR VCTERI&TICS OF THE DEFOKMIIW 

Without attempting to elahoiatc upon the possible causes of pectus ex- 
tax atum 01 to impioxe ujion the excellent desciiptioii of the abnoimal anatomy 
gixen b\ Blown.' scxeial impiessions lesulting fiom the study of the txxo 
sisteis releiied to in this communication ate piesented In each case the 
diaphiagmatic attachments to the steinum. the impoitance of which is stiessed 
h} Brown weie found and cut as a pait of the opeiatix'e technic, but these 
stiuctuies weie not abnoimalh laige oi stiong The substeinal membiane 
or ligament did not appeal to be a xeix niipoitant stiuctuie m these cases 
'1 he degiee of depiession of the gladiolus, howexer, xxas so sexeie m the 
oldei gni that the ajiex of the hinnel-shaped defoimity xxas actually about 
1 cm postenoi to the plane ol the antenoi suiface of the xeitebial bodies 
and to the left of them In the youngei giil theie xxas just loom enough 
dining exjnration to nisei t a fingei betxxeen the deepest poition of the steinum 
and the antenoi suiface of d’e xeitebial bodies 

The skeletal deformity n both cases xx'as chaiacteiized b} what appeals 
to be an anomaly of both the steinum and the costal caitilages. and of neces- 
sit) the costochondio-sternal aiticulations of the loxvei tliiee or four iibs 
One is impressed m pectus exeax’^atum by the fact that the gladiolus of the 
steinum after being freed iiom its attachments xxnthin the mediastinum and 
liberated fiom the costal caitilages so as to bung it up fiom the bottom of 
the deep depression, is of essentially noimal size and shape Its upper por- 
tion near the maiiubi lo-gladiolar junction has a posteiior inclination, but 
once this has been corrected by a xx’-edge-shaped tiansx^eise osteotomy the 
gladiolus appeals to be normal Its inferior end. actually at its junction 
with the xiphoid, lepresents the deepest point of the funnel deformity, the 
sides of which are made up of costal cartilages, upper abdominal xx^all, 
xiphoid, and gladiolus itself AVhen the defoimity is well maiked, no amount 
of release of pull by dixuding the substernal attachments of the diaphiagm, 
the ligaments, oi the fasciae xvould appear to hax e much effect on miproxmig 
the condition In the cases xvitli a deep depression it seems almost as though 
the sternum is pushed doxvn against the spine by unusually long, mward- 
curxung costal cartilages rather than that it is pulled doxvn to the spine by 
the attachments beneath Experience xxith the operation pioposed originally 
by Broxxn, and desenbed nere, demonstrates that unless apprecialile lengths 
of the lower costal cartilages are resected it is impossible to correct the 
deformit} even after leleasing the pull of the substeinal diaphragmatic and 
tascial attadiments and the lemoval of a xxedge of bone at the upper limits 
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of the gladiolus One gets the impiession iheiefoie, that the clefoimity may 
be pnmanly skeletal 

That theie is, howevei, an iiiuciul motion of the lower end of the steinum 
dining inspiration was uell deinonstiated in each of the two girls whose 
cases aie iindei discussion This uas obvious from the measuied decrease in 
the anteioposteiioi diametei of the chest on deep inspiiation as compaied 
with full expiiation It was also obscived at opeiation most strikingly in 



Tig I — Case i Preopentne appeannee of the chest, sho^^lnE: 
111 irked peUus c^e i\ atiini Note the locket haiiBiiiK off the chest 
wall because of the funnel shaped depression 


the youngei child In hei case at opeiation duiiiig expiiation theie was just 
room enough to inseit the index fingei between the posteiioi suiface of the 
sternum and the anterior suiface of the spine But dining inspiiation the 
sternum was depiessed so fiiml}’- that the fingei could not be wnthdiawm until 
released by the lelaxation which occuiied duiing expnation This occurred 
even after the diaphragmatic attachments to the sternum itself had been 
severed 


CASE REPORTS 

Case I — M G H No 343479 I H , female, age 14, was admitted to the Massa- 
chusetts General Hospital, September 7, 1943, because of a maiked funnel chest deformitjb 
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\\hicl! l)ac] been ])iescnt smct biitl) and which had become woise as the patient had 
thrown oldei Ahoiit fom \eais hcfoie admission she had begun to have attacks of 
palpitation coming on at iiiegulai intu\als and lasting from four to 24 hours During 
these attacks the pulse had been icgulai, but the late had gone up as high as 150 
accoiding to the patient s motlici She had had no dyspnea, chest pam, 01 pain 111 the 
arms associated with these attacks, but hci mothei said her lips had been blue during 
them Following the attacks she had occasionally had slight pain in her chest lasting 
for an hoiii or two There had ne\ei been any evidence of rheumatic fever or 
joint tioiihle 



Fig 2 — Case 1 Plaster model maue dnecth from the patient 
b\ Di Carroll Larsen foi the purpose of studjmg the deformit) 
ind as a permanent lecord for future comparison This shons the 
extreme depth of the sternal depression somewhat more cleailj 
than the photograph of the patient 


She had been studied m the Cardiac Clinic wheie a diagnosis of paioxysmal 
tachjcardia had been made On roentgenologic examination it was found that the 
lowei extremity of the sternum touched the vertebral bodies In the anteroposterior 
Mew the heart shadow' w'as entuely m the left hemothorax extending to the left chest 
wall The transverse diametei of the heart w'as 14 5 cm The internal diameter of 
the thorax w'as 23 5 cm In the right antei 101 oblique view' the transverse diameter 
of the heart became i"i 2 cm and in the lateral view' the depth of the heart measured 
about 84 cm The heart appeared to be enlaiged as well as flattened An electro- 
cardiogram showed rather marked right axis deviation with slight elevation of STi 
and slight depression of ST 1, w’hich w'as interpreted as evidence of quite marked right 
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ventnculai strain and livpcrtrophv J best changes were belieied to be dependent upon 
compression of the heart bv the sternal dcforniili ratliei than on an associated cardiac 
defect, congenital oi lahulai A ( onsiiltation was, tbeiefoic, requested as to the 
possibibU of suigital coricttion of tlic deforniitv 

There was no definite famih history of funnel ebest, but the patient’s sister 
five years old, bad the same condition Her latliei was known to have heart disease 
for a few' months prior to bis death from coronarj thrombosis a eear before her 
admission to the hospital and a paternal uncle and giandfatber bad some heart disease 



Tic 3 — Case i Diigiam of iib cage Later il 
Mtw showing the relation of the ste nal degression 
to the dorsal spine Note the elongation and deep 
inciiiMiig of the lower costal e irtil iges 


Physical Exaininatwii — This showed a tall, thin girl, age iq, with a ’ong thin 
chest There w'as some left middoisal scoliosis with a revet se dorsal eur\ature of the 
spine above this, but no k\phosis Theie w'as maiked depiession of tbe sternum with 
a distance of only 9 cm betw'een the front of the sternum at the depth of the deformiU 
and the back of the spine The trachea was deviated to the left and the entire heait 
appeared to be pushed into the left chest The pulse was regular at 8o Blood pressure 
130/80 There was no edema and no evidence of arthiitis Tne lungs were clear and 
resonant On examination of the heart the apex impulse was felt m the seventh interspace 
in the midaxtllarv line, 12 cm from the midsternal line and 4 cm beyond the midclav icular 
line There was no dullness above the third rib, but the left boraer of cardiac dullness 
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icmoved, fitting each one in turn so as to itslore the c.iest to a reasonably normal 
contour These weie heir] m jilacc h\ heavy silk sutures Follouing this the muscle 
lasers s\cre leatlacltcd excepting tlie diaphragm In dosing the skin it uas necessarj 
to, remove i leduiulant portion from one side because of tlie fact that after the 
detp funnel-shaped deformitA had been corrected, there was too much skin 

The patient’s postoperatue course as as complicated oiil> by tsso attacks ol 
paioxysmal tachycardia occuiring one daA and 12 daAs after operation, svith improse 
ment on administration of ciuinidmc A.n electrocardiogram taken on the 12th day 
showed the P Asaves more prominent than formerh She Asas instructed in good 
postuic and arm positions to assist m chest cle\ation and nas discharged in good 
condition on the 17th postoperatue daA 

A 



(A) Line-/ alba and a portorT'of each °recms°abdomiius^mnsH°^”'^^^ incision 

and loner coslal mar.in^ (b" xiphW rroccL belTurvX/ena^uS 
maior muscle after separating ,t from the interior siirfa^ of the 

major muscle freed from underliiiiK costal cartilages and retracted A pectoralis 


tu postoperative check-up a montli after discharge from 

! had been faiily Avell except for a few short spells of paroxysmal 

taehyeardia The wound was Avell healed The sternal depression nas largely corrected 
so that the distance from the front of the sternum to the back of the spine was about 
13 cm The apex impulse Avas felt m the fifth interspace, 9 cm to the left of the 
niidsternal line The systolic murmur Avas present m the left back as before Fluoroscopy 
showed a large heart shadow, rather flattened anteropostenorly and largely in the left 
thorax but there Avas much more room in the mediastinal space An electrocardiogram 
showed httle change T2 was less inverted, Avhieh was interpreted as possibly a sign of 
decreased right ventricular strain 
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Case 2 — )kf G H No 384900 P H female, age 5, sister of the patient described 
in Case 1 was admitted to tlic Massachusetts General Hosjutal, September 9, 1943, 
because of an apparentlj congenital funnel chest dcformitj When the patient was 
SIX months old the mothei had first noticed a depiession of the anterior chest which 
had become moic luomiiicnt as the prticnt became older She had had no complaints 
and hei actnitj' had not been limited 1 here was no historj of bone pain fractures, 
sw'cllmg, or pain m the joints She had lieen seen in tlic Cardiac Clinic ten months 
prior to admission where a diagnosis of tunnel chest, with displacement of the heart 



Fig 9 — C^se i Completion of the opentioii Dntnm showiiiB suture of reetus 
museles nnd linen nlln to the lower costnl cnrtilnges nnd sternum (A), suture ot 
pectornlis major muscle fnsen to the sternum on e eh side (B) closure of the 
superficnl fascia and fat begun (Cl Insert shows completion of skin closure 

to the left and questionable cardiac compression had been made Examination of the 
heart at that time by fluoroscope show^ed it to be almost entirely in the left chest and 
rot much enlarged An electrocardiogram was leported to be w'lthin normal limits 
Physical Eiaminatioii — This showed a w'ell-developed and w'ell-nourished girl, 
with good color There was a large, hemispherical depression m the mid and lower 
sternum, about 3 ^ 3 cm , with characteristic sinking-in on deep inspiration There 
w’as a moderate degree of scoliosis, apparently structural, w'lth convexity to the left m 
the thorax and to the right m the lumbar region Examination of the heart showed 
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the apex in the niKiciMllaiji line, impulse foicefiil, boundb of good quaht} Rate was 
100 and rlnthm legular, with a laie cxtiasA stole Theie w'as a double mitral murmur 
of model ate mtensih as well as a Gtadc III late apical s}Stolic murmur heard all 
ONcr the pictoichum, which became loudci as one went to the left around the chest 
becoming maximum, Giade IV, posteiioily just undci the angle of the scapula on the 
left Thctc W'as a palpable thnil tiansimtted to the left axilla and pulmonic 
region Theie was no diastohe muiimii The heart was apparentfy m the left chest, 
w’lth the point of maximum impulse 4 cm to tlie left of the midclavicular line Vital 
capaciU S7066 cc Blood pressuie 90/65 



Fig 10 — Cise i View of chest two and one half months after operation, 
showing coirection of deformitj 

Roentgenologic examination of the heart showed it displaced entirel}' into the 
left chest by the thoiacic deformitjq the apex reaching almost to the left lateial 
chest w’all It did not appeal to be enlarged An electrocaidiogram revealed the 
axis shifted to the light w'lth the P weaves inverted and diphasic 

Examination of the urine showed it to be normal The red blood cell count W'as 
446, W'hite cell count 9,600 The nonpiotem nitiogen w'as 12 mg, and the serum protein 
68 per cent 

Opoafioii — Septembei 25, 1943 A veitical incision w'as made in the midline from 
the manubnum of the sternum to the uppei abdominal w’all This w'as deepened dow'n 
to the sternum The xiphoid piocess was tlien freed-up and the attachments of the 
rectus muscle w'eie fieed from the costal niaigin and retracted The sternal attachments 
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omy was performed with the rotary saw 

across the sternum just below the ai ticulations of the ihird costal cartilages and a wedge- 
shaped piece of bone removed The lower portion of the sternum was swung up and, 
using two wire sutures to close the gap whcie the wedge had been removed the lower 
portion of the sternum was held in a new position, thus correcting the funnel deformitj' 
Segments of cartilage w'ere removed on each side so as to make the rib cartilages fit the 
sternum again and these cartilages w'eic held to the sternum in its new' location by means 
of heavy silk sutures 

Except for a urinary tract infection the patient’s postoperative course w'as uneventful 
Roentgenologic examination of the chest showed the heart still placed somewhat to 
the left She was started on postural exercises before leaving the hospital and w’as 
to be followed m the Posture Clinic 

She was seen for a follow-up visit on Novembei 19, 1943 The functional and 
anatomic results were excellent She was gaining weight, her color was good, and 
she looked better than before operation She was cooperating very w'ell with her 
exercises, and gave a good demonstration of her deep breathing and postural correction 
The scar was smoothly healed An electiocardiogram, November 24, show'ed little 
change from the preoperative tracing except w'lth respect to the P w'a\es (at first 
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diphasic to in\ cited in leads i and 2), witli slight axis deviation m all records 
Fluoroscopj showed the heait still somewhat displaced into the left chest, but there 
was ample mediastinal space 



Fig 13 — Case a Dngrnm showing relations of the viscera and the chest wall 
deforniitj at the apex of the funnel shaped depression Note the heart pushed to the 
left but not so far as in Case i 


TECHNICAL CONSIDERATIONS 

In geiieial the piinciples suggested by Doctoi Biown w'^eie follow'ed in 
the treatment of these two patients The following minoi depai tines from 
his method should be mentioned 

( 1) A straight midline incision tvas used instead of the curved semiciiculai 
incision This would seem to be prefeiable because it gives an exposuie 
which IS equally good on both sides of the sternum wnth a minimum of intei- 
ference wnth the ciiculation to the skm edges 

(2) Excepting foi the closuie of the transverse osteotomy defect, heavy 
silk (No 4 Deknatel) was used mstead of ware to approximate the trimmed 
costal cartilages to the edges of the sternum The silk gives adequate tensile 
strength and is moie pliable 

(3) No external traction apparatus w^as employed to keep the sternum 
in place Experience wath these tw^o cases demonstrates that this part of 
the procedure is not necessar}’’ 

(4) A light breast plate of plaster was made at the end of the operation 
in each case and moulded so as to fit the contour of the anterior chest wall 
over the gauze dressing This w'as used to help stabilize the anterior chest 
uall during the first w^eek aftei opeiation, dining the time w^hen there is 
such a gieat tendenc} to paiadoxical motion of the chest w'all during lespira- 
tion A plastei plaque such as was used m these cases has been found to 
be an invaluable assistance m the eaiN coiualescent-penod aftei the opeia- 
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tiou of peucaidiolysis and also aftei excision of a poition of the sternum for 
removal of tiimois of that bone It has been observed in such cases that the 
tissues assume enough iigidity of then own so that the plaster plaque can 
be abandoned aftei seven to ten days In these two children the use of this 



lie 14 — C ("ic 2 View of clicst three months 
iftcr ojicntion shownic correction of cleformite 


suppoit was beneficial and appealed to eliminate the necessit} loi tempoiai} 
external ti action 
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BRACHIAL PLEXUS BLOCK ANESTHESIA 
AN IMPROVED TECHNIC 

jMaj David R Murpiiey, Jr , M C , A U S 

Tampa, Fiouiua 

FROM THE SECTION OE GI NERM SURGERT, STATION HOSPITAL \ A F T A C ORLANDO FLORIDA 

Thc inji:c iioN of local anesthetic agents into the biachial plexus foi the 
production of legional anesthesia of the upper extieniity is not new Numei- 
ous descriptions have appealed in both the foieign and Ameiican liteiatuie 
since the oiiginal desciiption by CiileJ in 1897. of a painless amputation of 
the uppei extiemity using this type of anesthesia Nevei tireless, this pio- 
cedui e has not gained v idespread use especiall} nr this country as evidenced 
by the failuie of the cuniulalive index to record an Anieiican article on this 
subject prior to 1927- Fuitheinroie, it was eniploved in only 25 instances 
at the Ma}0 Clinic in 1940'’“ This lack of populaiity is due to the fiequent 
failuie to obtain adequate anesthesia when the usual guide to the biachial 
plexus is used 

The landnraik usually employed nr leaching the biachial plexus the 
midpoint of the clavicle, is not sufficiently accuiate to iiisuie contact with 
the plexus Cases lequirmg anesthesia foi a lesion of the uppei extremity 
m wdrich there also exists a conti aindicatioir to a general anesthetic are 
frequently encountered This is especially tiue 111 injuries occurring nr the 
Armed Forces The purpose of this paper is to present a more accurate 
guide to the biachial plexus 

ANATOMY OF THE BRACHIAL PLEXUS 

A study of the anatomy of the brachial plexus has been made in a senes 
of neck dissections in postmortem specimens These dissections show^ed a con- 
stant relationship betw'^een the antei lor scalene muscle and the bi achial plexus 
Since this muscle is easily palpable 111 the neck, it should serve as an accurate 
guide to these nerves Clinical application using this muscle as a guide has 
confirmed this impression A total of 45 brachial plexus blocks has been cai ried 
out by five operators, wnth only three failures This high incidence of successful 
anesthesia, 93 per cent, has been obtained by medical officers previously unfamil- 
iar w'lth this type of anesthesia These results, w^e believe, are due to the relative 
ease with wdnch the needle can be placed m contact with the brachial plexus 
when the anterior scalene muscle is used as a landmaik 

The brachial plexus is formed by the low’'ei four cervical ner\es and a 
majority of the first thoracic nerve (Fig i) The pn maiy anterior divisions 

The author wishes to thank Capt Abe L Schwartz, Officer in Charge of Anesthesia, 
A A F T A C Hospital, and Capt E M Meek, of thc Surgical Service A A F T \ C 
Hospital, Orlando, Florida, for their cooperation in testing the efflcao of this method 
Submitted for publication March 9, 1944 
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of these spinal neives unite to foim tlnee ti links which eiiieige into the 
posteiior triangle of the neck between the anteiior and middle scalene 
muscles thiee oi foni centnneteis above the clavicle These muscles arise 
fiom the tiansveise piocesses of the ccivical vertebiae the anterior scalene 
fiom the thud fointh fifth and sixth, and the middle scalene from the 
tiansverse piocesses of the lowei six ceivical vertebiae Each of these 



Tig 1 — Anatomic sketch of an anteroposterior Mew of the neck illustrating the 
regional anatomj of the brachial plexus (ilodified from Baile\, Surgerj of Modem 
Warfare) 


muscles is inserted into the fiist rib The ti links of the plexus namely tie 
upper, middle, and low'ei, cioss the middle thud of the first iib and form an 
angle of approximately 23'’ with the lateial edge of the anterior scalene muscle 
Thus, as these trunks pass through the postenoi ceivical tiiangle the} leinain 
relatively close to the lateial edge of this muscle During their passage 
through the posteiior tiiangle of the neck each tiiink divides into tw^o di- 
visions preliminary to the formation of three coids These cords are desig- 
nated, lateral, posteiioi, and medial, accoidmg to then relationship to the 
subclavian arteiy This artery also emeiges between the anterioi and 
middle scalene muscles just above then insertion into the last rib The 
subclavian vein, how^ever, lies anteiioi to the anterior scalene muscle, thus, 
the anterior scalene muscle sepaiates the subclavian aiteiy and vein (Fig 2) 
The cords of the brachial plexus accompany the subclavian arteiy beneath the 
clavicle into the axilla to the low^er boidei of the pectoiahs mmoi muscle 
w'heie they divide into then teimmal blanches 
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The aiiteiior scalene muscle can be located in the posterior triangle of the 
neck just abo\e the clavicle by palpation If the patient’s head is turned 
toward the opposite side, flexecV toward the shouldei (Fig 3) and the fingers 
of the examinei’s hand aie diawn medially fiom the edge of the trapezius 
muscle just abo^e the clavicle, a muscle mass wall be felt just lateral to the 
claviculai head of the sternocleidomastoid muscle The lateral edge of the 
most supeificial muscle of this gioup. the anteiioi scalene, is the guide to the 
brachial plexus The external jugulai vein m most individuals urns from the 





Fig 2 — Anatomic sketch of a lateral view of the neck illn^ 
trating the regional anatoin> of the brachial pleMis and scalene 
muscles (Redrawn frem Callandei, Surgical Anatonij) 



Rig 3 — Sketch illustrating the relationships of the needle avhen proper!} inserted for 
injection of the brachial plexus The position of the head is also demonstratea 


angle of the mandible to the midpoint of the clavicle and usually lies ovei 
the anterior scalene muscle m the region of the clavicle This serves as 
an additional aid m locating the anterior scalene muscle In thin individuals 
the plexus itself can occasionally be palpated as it travel ses the posterioi 
triangle 
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TECHNIC OF PROCEDURE 

Aftei suigical preparation of the skm, with the patient’s head in the 
position noted above, the lateral edge of the anterior scalene muscle is 
identified by palpation Appioxiiiiately 2 cm above the clavicle, immediately 
over the lateial edge of this muscle, a small wdieal is made in the skin with 
novocaine An ordinary fine-caliber intravenous needle is inserted through 
the wheal and directed caudad, parallel to the midline, making an angle of 
from 30-45° wuth the skin of the neck (Fig 3) Contact wuth the plexus 
IS manifested by jiaresthesia in the arm or hand When the needle contacts 
the nerves of the biachial plexus muscular twitchings of the foreaim and 
hand occui In unconscious patients this twitching can he used to ascertain 
the piopei location of the needle prior to the injection of the novocaine 
As soon as the needle is in the proper position 15-30 cc of 2 per cent 
novocaine, containing 6 Mns of adrenalin to the ounce, are injected Care 
must be taken that the needle does not become misplaced during the injection 
We have found it unnecessary to attempt to inject the individual trunks, cords 
or nerves to obtain adequate anesthesia It is recognized that the nerve 
supply of the skm of the pioximal poition of the uj^per arm is not derived 
from the brachial plexus but from the intercostal nerves If anesthesia of this 
area is necessary, one must encircle the upper arm with a subcutaneous 
injection of novocaine in addition to blocking the brachial plexus Adequate 
anesthesia has resulted in 93 4 per cent of the cases m from 10-20 minutes 
If the first rib is encountered w'lthout the production of paresthesia, the needle 
should be withdrawn and lemserted at a slightly different angle Anesthesia 
IS practically assuied if definite contact w'lth the plexus is made The jires- 
ence of the needle m the fascia surrounding the ner\es is also evidenced by 
an increased resistance of the tissue to the needle This resistance is easily 
recognized aftei a little expeiience There is frequently, in addition to the 
above, a definite resistance to the injection of the solution Occasionally when 
this resistance is maiked, the patient w'lll experience paresthesia during the 
injection 

We have found biachial plexus block w'ell suited to a variety of suigical 
diseases of the uppei extiemity (Table I) It has been w^ell suited to the 
surgical treatment of deep infections of the hand, m that it permits the 
use of a tourniquet and adequate exploration of the fascial spaces is possible 
Its value m the treatment of fractures of the forearm and hand has been pre- 
viously noted ■*’ ^ It IS particularly indicated in these injuries when an 
experienced anesthetist is not available or when the reduction is to be aided 
by the use of the fluoroscope In the latter instance the hazards of an uncon- 
scious patient in the darkened fluoroscopic room aie avoided In addition, 
this type of anesthetic is particularly w'ell suited to the repaii of severed 
tendons Follownng the injection of novocaine aiound the nerves of the 
plexus pain is the fiist sensation to be abolished This is subsequently 
followed by loss of the sense of touch It is possible to have adequate anes- 

938 


1 olumc ll'> 
dumber 6 


BRACHIAL PLEXUS ANESTHESIA 


Table I 


Operative 

Case Time* 


No 

Diagnosis 

Operatix'e Procedure (Minutes') 

Anesthesia 

1 

Chrome tenosj no\ itis 

Excision tendon sheath 

40 

Complete 

2 

Fracture radius 

Closed reduction 

25 

Complete 

3 

Ganglion, wrist 

Excision of ganglion 

75 

Complete 

4 

Infected hand 

Incision and drainage 

30 

Complete 

5 

Fracture, radial head 

Manipulation and encasement 

35 

Complete 

6 

Chronic tenos> novitis 

Excision tendon sheath 

110 

Complete 

7 

Onjchitis mycotic 

Onychectomy 

45 

Complete 

8 

Giant cell tumor ol the tendon 
sheath 

Excision of tumor 

25 

Complete 

9 

Chronic olecranon bursitis 

Excision of bursa 

27 

Complete 

10 

Compound fracture finger 

Debridement and reduction by 
skeletal traction 

45 

Complete 

11 

Sex ered tendon flexor profundus 
Fifth finger 

Debridement and tenorrhaphy 

80 

Complete 

12 

Palmar abscess 

Drainage of palmar abscess and 
exploration of thenar space 

10 

Complete 

13 

Bums arm 

Debridement and pressure dress- 
ing 

72 

Complete 

14 

Laceration hand 

Debridement 

40 

Complete 

15 

Giant cell tumor of the tendon 
sheath 

Excision of tumor 

30 

Complete 

16 

Sex ered tendons 

Tenorrhaphx 

45 

Complete 

17 

Sex ered tendons 

Tenorrhaphj 

105 

Complete 

18 

Old sex ered tendons xxith scar 
fixation 

Tenoplasty 

175 

Complete 

None 

19 

Multiple \ errucae hands 

Fulguration 


Paresthesia not pro- 
duced Unsuccessful 

20 

Chronic bursitis, olecranon 

Excision of bursa 

28 

Complete 

21 

Chronic bursitis, olecranon 

Excision of bursa 

114 

Required local infiltra- 
tion of skin for closure 

22 

Dupuytren s contracture 

Excision of palmar fascia partial 

93 

Complete 

23 

Sex ered tendons 

Tenorrhaphy 

55 

Complete 

24 

Fracture ulna &. radius 

Closed reduction 

35 

Complete 

25 

Fracture ulna radius 

Insertion Haynes pins 

45 

Complete 

26 

Chronic bursitis olecranon 

Excision of bursa 

63 

Complete 

27 

Sex ered tendon 

Tenorrhaphx' 

33 

Complete 

28 

Traumatic amputation third &. 
fourth fingers 

Debridement and closure 

70 

Complete 

29 

Fracture humerus 

Haynes pm fixation 

70 

Complete 

30 

Gunshot xx'ound, hand com- 
pound metacarpal fracture 

Debridement reduction and en- 
casement 

65 

Complete 

31 

Lumbrical abscess 

Incision and drainage 

15 

Complete 

32 

Fixation scar of tendon 

Tenoplasty 

85 

Complete 

33 

Scar fixation tendons of wrist 

Tenoplasty 

105 

Complete 

34 

Ganglion wrist 

Excision of ganglion 

30 

Complete 

35 

Crushed hand 

Debridement and amputation 
first, second and third fingers 

120 

Complete 

36 

Crushed hand blast 

Debridement 

305 

Complete 

37 

Abscess, hand 

Incision and drainage 

None 

Paresthesia obtained 
No anesthesia 

38 

Denuded xvound hand 

Full-thickness skin graft 

70 

Complete 

39 

Infected hand human bite 

Debridement incision and drain- 
age 

None 

Paresthesia not ob- 
tained No mjectloc 

40 

Painful amputated stump finger 

Reamputation finger 

50 

Complete 

41 

Burns 

Debridement pressure dressing 

120 

Complete 

42 

Burns 

Debridement pressure dressing 

120 

Complete 

43 

Infected hand 

Incision and drainage 

15 

Complete 

44 

Laceration hand 

Debridement and repair 

65 

Complete 

45 

Ganglion xxnst 

Excision of ganglion 

75 

Complete 


Total duration of anesthesia was not determined, this represents the tunc in minutes adequate surgical 
anesthesia was present while in the operating room 
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thesia and the sense of touch peisist The complete loss of sensation, 
both pain and touch, piecedes the loss of motor function Partially retained 
motoi power is a very valuable aid in matching seveied ends of tendons prior 
to their sutuimg 

Aside fiom the humane point of view, the lelief of pain is essential to 
the successful tieatment of shock Clinical evidence indicates that pain is 
a stimulus to both the development and depth of shock The relief of pain 
is, theiefore, a valuable theiapeutic measuie Pam aiising m the uppei 
extremity can be completel} and quickly leheved by a biachial plexus block 
This lelief is moie piolonged and complete than that alToided by opiates, 
without the associated anoxia lesulting fiom lespiraloiy depiession The 
deansing and debiidement of bums of the uppei extiemity can be painless 
and moie quickly earned out with anesthesia This type of anesthesia has 
w^orked w^ell in these cases Likewise, biachial plexus block is indicated 
in extremely painful lesions of the aim while prepaiations are being 
made for definitive tieatment This is illustiated by Case 36, Table I This 
patient suflfered a badly mangled hand following an explosion, and. on ad- 
mission, w'as in extieine pain and shock In spite of actue shock therapy 
his geneial condition did not impiove until the pain had been completeh 
relieved by a brachial plexus block This individual had previously receued 
a total of one giain of moiphme without lelief Immediately following relief 
of the pain by the block he responded to shock therapy, and it was possible 
to debride and close the wound No supplementaiy anesthesia was neces- 
saiy although a total of 305 minutes elapsed betw'een the initial injection 
of novocame and the completion of the opeiative piocedtiie The excellent 
lesult obtained in this case suggests the Aaliie of tins piocedtne m the combat 
/one Soldieis suftenng from painlul mjuiies of the uppei extiemities 
can be completely leheved by biachial jiiexus block prioi to then tiansfei 
fiom foiwaid stations The lelief thus obtained sbould be more lasting than 
that pioduced by laige doses of morphine A small dose of opiate can then 
be given foi its eiqDhoiic action without depiessmg the lespnation 

In this series of 45 cases anesthesia w^as not obtained thiee times (6 6 
pel cent) Failuie to obtain anesthesia is usually due to one of the following 

1 Inactive novocame solution 

2 Failure to use adienalin 111 the solution, so that the novocame is absoibed 
from the field before its fixation in the laige nerve trunks Braun® states 
that prioi to the use of adienalm it w^as impossible to produce this type of 
anesthesia for this reason In this senes w^e ha\e made no effort to confirm 
01 disprove this statement 

3 Failure to inject the novocame in contact wath the nerves 

In one of oui unsuccessful cases contact wuth the plexus w'as not made 
as evidenced by a faikne to pioduce paiesthesia Novocame w'as injected 
m the legion of the fii st 1 ib, as advocated b}^ some opeiators’- ® but anesthesia 
did not occui In anothei of oui tliiee failuics paiesthesia did not occiii 
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and no attempt \\as made to obtain anesthesia by blind injection around 
the fiist lib in this case The othei failiiie occuiied aftei definite, unmis- 
takable contact with the biachial plexus had been made The cause for this 
failure was not appaient 

With all anesthetics theie aie ceitain dangeis and secondary effects that 
must be constantly boine m mind if they aie to be employed with a maximum 
of safet}^ Haitel and Kepplei'' found phienic neive paialysis was a legulai 
accompaniment of biachial plexus block The phienic neive passes through 
the neck on the vential suiface of the anteiioi scalene muscle (Fig i) Thus, 
it is 1 datively close to the field of injection and it is easy foi the solution 
to spiead to it In this senes, fluoioscopic examination peifoinied aftei 
the opeiative pioceduie had been completed showed paialysis of the diaphragm 
in 20 pel cent of the cases examined In all instances the paialysis was 
tempoiai} In one instance, at the time of the fluoroscopic examination, 
there was a weakness of the diaphiagmatic conti actions, without a complete 
paial}sis Repeated fluoioscopic examinations on this patient revealed a 
complete lecoveiy of the diaphiagmatic movements befoie sensation letuined 
in the aim It is piobable that paialysis of the diaphragm would have been 
found moie fiequentl} in this senes of cases had the examination been made 
immediately aftei the injection lather than after the opeiative procedure vas 
completed It is ceitain that the paialysis is only transitoiy and is not as 
prolonged as the anesthesia Haitel and Keppler, because of their findings 
1 dative to paialysis of the diaphragm, advised against a bilateial biachial 
plexus block Strode"* pei foi med a bilatei al upper exti emity amputation with 
this type of anesthesia and noted no ill effects In this series an officei , suf- 
fering fiom bums of both uppei extiemities, was debrided and a Koch’s 
pressure diessing applied, without evidence of respiratory embarrassment 
under bilateial brachial plexus block 

In the above group of cases theie have been no complications and no 
side-effects noted other than the phienic paralysis as mentioned In a 
review of the liteiature, howevei, the following additional complications have 
been observed 

1 Tempoiaiy paralysis of the ceivical sympathetic chain with the devel- 
opment of a typical Horner’s syndrome 

2 Puncture of the dome of the pleuia It must be remembered that 
the pleura extends well above the fiist rib anteriorly (Figs i and 2) Punc- 
ture IS manifested by pain and dyspnea if sufficient air is allowed to entei 
the pleural cavity thiough the open needle In one leported case’* death 
was attiibuted to this accident The eiitij of an into the pleuia can be 
prevented, if the needle is madveitently thiust into it, by keeping a syringe 
attached to the needle during its mseition 

3 Novocame reaction, though laie, must always be borne m mind when 
utilizing this drug The pieopeiative piepaiation of the patient with bar- 
biturates makes this infrequent complication even moie unlikely Theie 
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IS moie clangei of the development of a novocaine leaction if the tip of 
the needle is in the pleinal cavity at the time of injection due to the rapid 
rate of absoiption of novocaine from the pleuia 

4 Anesthesia and paialysis persisted foi thiee months in one reported 
case’-’ Whethei this \\as due to tiauma to the plexus by the needle or to 
an increased sensitivity to the drug with severe neive damage is not known 

5 The accidental insertion of a needle into one of the great vessels has 
frequently occurred This complication w'as dreaded by physicians eaili 
in the use of local anesthetics It is now common knowdedge that entiy into 
a large cessel by a fine-cahhei needle is a relatnely innocuous piocedure It 
should be pointed out that caie must he taken to deteimme that the needle 
IS not m a majoi vessel piioi to the injection of the solution 

SUMM\m 

1 A new' technic for injecting the brachial plexus to produce regional 
anesthesia of the upper extremity has been described 

2 A table showing the natuie of the lesions treated the t\pes and dura- 
tion of the operative procedures and the adequac} of the anesthesia ha^ e been 
included 

3 The complications noted in this senes of cases and those reported in 
the literature are discussed 


BIBLIOGRAPHY 

' Crilc, G , Quoted by Allen, C W Local Anesthesia, 2nd Edit W B Saunders Com- 
pany, Philadelphia, 1918 

- I ivingston, E M, and Wertheim, H Biachial Plexus Block Its Clinical Applica- 
tion J A M A, 88, 1465-1468, 1927 

■* Lundy, J S Clinical Anesthesia W B Saunders Companj, Philadelphia, 1942 
■* Strode, J E Brachial Plexus Block Anaesthesia Its A.dvantages in Treatment of 
Fractures of Arm Report of Cases Calif and Western kled , 31, 17-20, 1929 
’ Hollingsworth, R K Regional Anaesthesia b}' Ner\e Block Method in Reduction of 
Fractures and Dislocations Jour Tenn Med Assn, 24, 294-299, 1931 
•’ Braun, H Local A.naesthcsia Translated bv Hams, Lea and Febiger, Phila- 
delphia, 1930 

" Labat, Gaston Regional Anaesthesia Its Technique and Clinical Application W B 
Saunders Company, Philadelphia, 1928 

® Tuohy, E B Brachial Plexus Block Amer Jour Surg , 34, 544-546, 1936 
® Hartel, F , and Keppler, W Quoted bv Rhone 

Rhone, T B Brachial Plexus Block Anaesthesia Annai s of Surcfrv, ioi, 1151- 

1170, 1935 

Capelle Quoted b} Rhone, T B 

Raeschke, H Zintralblatt fur Chiiurgie, Oct, 1924, Quoted from Year Book of 
Geneial Surgeiy, 1925, page 26, Year Book Publishers, Inc, Chicago, 111 
13 Bazy Y L , and Blondin, S L’anesthesie du Plexus Brachial Anesth et Analg , 
I, 190-198, 1935 

Bolt, Hans Die Anasthesieruiig des Plexus brachialis nach Kiilenkampff auf Grund 
\on uber 200 Fallen Beitr z khn Cliir, 93, 336-340 1914 
13 Hanrahan E M Biachial Plexus Block Virginia Aled Monthly, 55, 305-306 1928 

942 




•hou/d f'"** typej ^^‘T'ORia, 

"''"".^r"”'""'’-^ V r p,., 

^■' op , '" '‘"”'»“n.„, 





BASAL CELL LESIONS OF THE NOSE, CHEEK AND LIPS 
Warren B Davis, M D Sc D 

PhII ADHPIIIA, Pv 

FROM THF PI ASTIC AND RECONSTRUCTIVE DIVISION OF TIIF DPI VRTMENT OI SURGFRV 
JEFFERSON MEDICAL COLLEGE HOSPITAL, PHIi ADFI PHIA PA 

Basal ci ll lesions are most frequent about the nose, cheek and hp areas 
Then study is not monotonous, howevei, because their etiology is variegated 
and the i espouse of individual lesions to the different forms of therapy is far 
from uniform Eaily lesions show hyperkeratoses of varying extent and 
flattened irregular nodular masses If untreated they are apt later to 
become the so-called rodent ulcers Most pathologists regard these tumors 
as growth derived fiom the low ei most or basal lajers of the epidermis, for 
wdiich reason they seldom show' any tendency to keratinization or to pearl 
formation Sections through such tumors show a complexity of downward- 
grow'ing strands, all reaching to about the same level, sharply outlined against 
the stroma, and having very little inclination to strew cells into the irregular 
crevices of that tissue This morphologic character is doubtless an expression 
of their relatively benign type of growth, and the rarity of any tendency to 
metastasize Later on, how'ever, necrosis and ulceration are common and the 
tumois often present themselves as slowly advancing ragged shallow' ulcers 
w'lth only a very thin w'all of tumoi tissue 

Etiologically, basal cell epithehomata may start m some chronic growth 
or skill change , after an acute injury , after much exposure to strong light 
or to harsh w'lnds and w'eather, as m the many cases occurring m farmers 
and sailors , after i epeated roentgen ray treatments, such as for acne , 
or sometimes apparently spontaneously as a superficial red or pearly spot 
Chronicity is usually an outstanding characteristic, but umbilication or ulcera- 
tion may occur either early or late In the occasional case appai ently show'ing 
metastases to regional lymphodes or to some distant part of the body, a careful 
study will show that a squamous cell carcinoma has developed at the margin 
of a basal cell involvement and that the metastatic lesion is of squamous 
rather than of basal cell origin 

In early cases and m recurring ones m which the involvement and destruc- 
tion have not been too extensive to make complete excision feasible, we 
prefer definite excision with the cold knife and such plastic repair as is 
adaptable to the situation The recurrences are few' and the cosmetic results 
are usually satisfactory 

It IS true that many incipient and early basal cell lesions can be destroyed 
by caustics, cauterization, fulguration, desiccation, radium or roentgen ray 

*Read before the Annual Conjoint Meeting of the New York Surgical Society 
and the Philadelphia Academy of Suigery, Philadelphia, February 9, 1944 
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To be safe by any method the destiuction of the lesion must be complete 
It IS probable that both lachum and loentgen lay aie moie efficient than 
caustics The resulting defects fiom the use of some of the above-named 
methods aie apt to leave moie scan mg than does a clean excision 

Tn basal cell lesions the fate of the patient lests largel} on the judgment 



Fig I — H R, age 57 Showing ippearmce of nose four 
jears after evcision of basal cell lesion with beginning ulceration 
(i S X 13 cm ) from midportion of left msal ala Surrounding 
tissues were freelj undermined and immedntelj approximated 
The lesion had been demonsti ible for fi\e jears before operation 


of the physician in charge dm mg the eaily stages of the grouth and his 
masteiy of the method of tieatment he first elects to employ Some of the 
recurrences occur m cases vhich have been classed m the “cmed” group for 
more than five yeais 


945 


WARREN B DAVIS 


Annals of Surgerv 
June 1944 


I have no statistics on the percentage of recuning basal cell lesions which 
have been treated hy the vaiious methods, but my peisonal impression is 
that the vast majoiity of them have at some time received loentgen lay treat- 
ments Those lefened to us foi plastic repair have usually had one or more 
lecurrences, A\ith repeated treatments Often there has been considerable 
destruction of tissue and much fibrosis suiiounding the area The fibrosis is 



Fig 2 — D S, nge 32 Showing ^ppe1r^nce of tip of nose 
two jcars after CNCision of basal cell ulcer (i x i 25 cm ) from 
tip of nose roll thickness skin graft from postaunciilar region 
was immediately applied (The lesion resulted from repeated 
roentgen ra> treatments for acne) 


a definite handicap in plastic lepair because of the deci eased blood siipplv 
While the eiadication of the basal cell aiea is of couise, the piiinar\ 
consideration, the ultimate cosmetic appeal ance deserves careful consideration 
because of the psychologic and economic results Thus, when it is found 
that the cells are not responding to radiation theiapy as satisfactorily as 
expected, would it not be wiser, when the location of the lesion is favorable 
to utilize sui gical excision and plastic i epan while the sui i ounding tissues are 
not too fibrosed and still have an adequate blood supplv ^ 

In advanced cases with ^Mde and deep ulcerations, ^\hlch tend to recui 
soon aftei what is legaided as adequate ladiation theiapy, plastic reconstruc- 
tion IS usually not feasible In such cases the use of suitable prostheses 
minimize the patient’s mental depression and peimit social contacts for 
vaiying periods of time 
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Fir 3 F H — -1683, nge 34 \ nnd H Appe iraiKe of left infraorbital area one >ear after 

evcision of basal cell ulceration (1 s > a cm ) aiul adrancemeiit of large triangular flap from the 
lateral nasolabial fold 


Lantern slides fioin gloss-finished unietoui-hed photographs show the 
lesults obtained hy the iollowing pioceduies 

1 Excision followed by undei mining suiiounding skin and apputMinarion 
of the margins (Fig i) 

2 Excision and immediate full-thickness fiee skin graft (Fig 2) 

3 Excision and use of single pedicled flap from lateial nasolabial told 

(Fig 3) 


4 A 4 F 



Fig 4 — E H — 6711, age 35 

A Basal cell lesion of hp Result of roentgenraj treatments for acne oaer a period of four jears 
B Appearance of hp two jears after excision of oaer one third of hp and ad\ancenient of flaps 
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4 Excision and advancement of flap fiom lip and cheek (Fig 4) 

5 Excision and use of dela)'ed frontal pedicled flap, double epitheli/ed 
(Fi? S) 

5 A sB 



Tic 5 — r 11 — 6331, ngc 6o 

A Bisil cell ulcerations of dorsum of nose of 28 jenrs duration 
B Appearance of nose two jears after excision of iniohed portion and reconstruction 
by use of double epitliclized frontal flap 


CONCLUSIONS 

1 Basal cell lesions aie chaiacterized by then chionicity, slow local 
progiess, absence of metastases to local oi distant aieas 

2 The most important point ni tieatment is completeness of lemoval in 
the primal y attempt — whatevei method is employed 

3 In eaily and moderately advanced lesions excision and plastic lepaii 
ofifei good chances for cure with minimum disfiguiement 

4 In late lepeated recuriences with marked destiiiction of tissue, a pros- 
thesis may be prefeired to plastic procedures 
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EFFECT OF LOCALLY IMPLANTED SULFONA^rIDES 
ON WOUND HEALING 

Harold A Zintll, M D 
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UNUERSm or PnNNS\L\AMA SHILLDELPHIA P\ 

During the past tew \l\rs theie has been an increasing enthusiasm toi 
the implantation of sulfonamides locall} m wounds The local use of sul- 
fonamides has become so populai that main suigeons not only use it in 
cases that aie hkeh to become infected, 1 ut the\ use it routinely m all 
of then opeiative wounds When an auent is used routmeh in all 
operatne proceduies, it is the suigeons duty to be absolutely ceitain 
that the agent employed does not do moie haim than good One wax in 
which local sulfonamides might do haim is bx mterfeimg xxith wound 
healing It has long been lecognized that toieign bodies delay the heabnj 
of xxounds Although sulfonamide ciystais appaienth excite no s]ifi ml 
type of celluldi reactions m wounds, thex must be legaided as i 

bodies and thex do cause a foieign bod) leaction as long as tin v umi n 
in the ciystalhne oi poxvdei foim Leitam >ultonamides m Mici' ‘"n 
centiations aie known to be toxic to human cells Jacoby \f< d i ' o md 
Willmer’ have demonstiated the toxicity ot sultamlamide uid sul 
to human cells m tissue cultuies Reed, Orr and Andeison' but -bown 
that sulfathiazole in high concenti ation inhibits the gioxxth oi n In oblasts 
This toxicity is lecogmzed b}'’ a suppression of giox’th and l<u<v oi mul- 
tiplication of fibroblasts, macrophages, and epithelial cells 

Opinions differ as to the actual effect of sulfanilamide and sulfathiazole 
on xx'ound healing Biicker and Graham" repoited that sx stematicall} admin- 
istered sulfanilamide interferes xxuth xxound healing This xxas contiary to 
the findings of Ziiitel, et al xxdio found that systemic sultamlamide and 
sulfadiazine did not inteifere xxith xx'ound healing layloi*^ feels that 
the use of all sulfonamides xxdien implanted locally in xx'ounds pioduces such 
piofound mflammatoiy reactions that their employment is not justified 
Bick^® repoited that, in his expeiieiice, the use of sulfonamides locallx m 
primal y sutuied wounds of the soft paits letaided wound healing by at least 
50 pel cent of the time factor, and that they caused exteiisix^e cutaneous 
seal ling On the othei hand, GlymP^ repoited that sultathiazole and sulfa- 
pyiidine inhibit fibroblastic prolifei ation, and that sulfanilamide and sulfa- 
pyridnie have a definite toxic action on striped muscle, but that these effects 
are not sufficient to contraindicate the use of these diugs Harbison and 
Key,^- and Key** hax''e reported that the local niiplaiitatioii of sulfanilamide 
and sulfathiazole 111 model ate amounts does not inteifeie xxith wound healing 
Taffel and Harvey hax''e lepoited that systeniicall} administered sulfan- 
ilamide did not retaid the healing of stomach xxounds in lats Considering 
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the appaiently conflicting icpoits, it secniecl cippiopii.ilc to icpeat the e\pcn- 
ments using sulfanilamide and sulfathi.i/olc locally in uninfected wounds 
In the experiments mentioned, no attemjjt was made accurately to contiol 
the amount of sulfonamide placed m the expciimental wounds In this 
expel iment the amount of sulfonamide deposited m the wound was carefull} 
conti oiled The amount used w'as ecjinvalent to one gram foi each ten square 
inches of w^ound surface 

Measuiement of the degree of wound healing lesohes itsell into three 
mam phases, namely Clinical course, including the resultant cosmetic effect 
of the degree of scaiiing, tensile strength, and histologic structure of 
w^ounds duiing the course of healing The leported clinical observations 
have not been geneially satisfactory because of the lack of an adequate number 
of control cases Few' suigeons have been willing to use alternate cases as 
controls The data published heie are fiom expeiimental wounds m animals 
In such w'ounds not only the clinical course but also the tensile strength, 
and histologic structure can be studied thiougn the entire period ot wound 
healing Measuiement of the tensile strength and microscopic studies during 
the period of wound healing, oflei a more dnect method of e\aluating the 
degiee of w'ound healing 

The pin pose of this exjiei iment was to test the ellect ol locall\ implanted 
sulfanilamide and sulfathia/ole on wound healing Both the microciystalhne* 
and the macrocrystalline foims of sulfathia/ole weie used Unifoim amounts 
of these agents were used It is well know'ii that laige amounts of sulfonam- 
ides in wounds not onl} cause caking of the sulfonamides, but also cause 
serum collections which interfere with wound healing 

Four groups of I2 lats each weie used The first group was the control 
group The second, thud and fourth groups had implanted in their wounds, 
sulfanilamide, microcrystalhne sulfathia/ole and macrocr) stalline sulfathiazole, 
respectively Incisions exactly foui centimeters long were made through the 
entire thickness of the abdominal w'all foui millimeters lateial to and parallel 
to, the linea alba Aftei closing the peritoneum and transversahs muscle 
with a continuous sutuie of plain No ooooo catgut to amount of sulfonamide 
equivalent to one gram per ten square inches of wound surface was placed 
in the wound Thus, the amount deposited m a wound foui centimeters 
long in an abdominal wall thiee milhmeteis thick, w’as 37 milligrams Ihe 
ciystals were spiead as evenly as possible ovei the wound sin face The 
remaining muscular and fascial layers of the abdominal w'all weie closed with 
a continuous plain No 000 catgut suture Approximation of the skin w'as 
by means of interrupted silk sutures Treatment of the control animals 
was exactly the same except that no sulfonamide w'as introduced into 
the wounds 

* Provided by Smith, Kline, and French, Inc The so-calleJ microcrystalhne sul- 
fathiazole has a particle size of five to six microns as compared wMtli a particle size 
of 30 microns for the ordinary sulfathiazole pieparations here called macrocrj stalline 
sulfathiazole 
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ilamide-tieated wounds At the end of 12 days the tensde sltengths of the 
wounds in all gioups \\eie noinicd except the gioup which was impregnated 
wnth macrocrystalline sulfathia/ole The maciociystalhne sulfathia/ole- 
impiegnated w'ounds w^eie not so stiong as the wounds of the control animals 
on the 1 2th postopei ative da} 

Sulfanilamide, theiefore, when implanted in w'ounds m amounts equivalent 
to one gram pei ten squaie inches of wound suiface, did not retard wound 
healing Wounds impiegnated w'lth an equnalent amount of the 01 dinar} 
form of sLilfathiazole weie definitely weakei than the wounds of the control 
and sulfamlamide-impiegnated w'ounds \Vounds impregnated with micro- 
ciystallme sulfathiazole weie not so st'ong as the control animals on the 
eighth day, but these wounds attained noimal strength on the 12th post- 
opei ative day 

A possible explanation of the fact that snlfathiazole inhibits wound 
healing when applied local!}, and that sulfanilamide does not significantly 
inhibit wound healing, lies m then difleience of solubiht} Both substances 
have been showm to be toxic to human cells m tissue cultuies Sulfanilamide 
being the moie soluble of the sulfonamides tested, disappeais fiom wounds 
quite rapidly Sulfathia/ole being less soluble, lemains in wounds longei and 
therefore, exerts its toxic action and causes a foieign body leaction for 
a longei peiiod of time This peiiod is appaiently prolonged enough to 
delay healing of the noimal w'ound Ihe miciocr} stallme foim cf snlfathiazole 
IS more leadily soluble than the oidmaiy maciocrystallme snlfathiazole by 
reason of its greatei surface area Appaiently tbe “toxic’ action following 
the implantation of microci}'stallme snlfathiazole is sufificiently piolonged 
to interfere W'lth the tensile stiength of healing wounds on the eighth 
postoperative day, but it is not sufficiently piolonged to mteifere with wound 
healing at the end of 12 days The detiimental effect of macroci} stallme 
snlfathiazole is still appaienl at the end of 12 days suggesting that the 
microcrystalhne foim is better toleiated than tbe maciocrystallme form of 
snlfathiazole The results heie lepoited w^oiild indicate that snlfathiazole 
should not be implanted into opeiatu^e w’ounds if maximal wound healing 
IS desired Sulfanilamide ciystals do not inteifeie wnth w^ound healing wdien 
evenly applied to wounds m amounts equivalent to one giam pei ten squaie 
inches of wound surface 

CONCLUSIONS 

1 It has previously been demonstiated that sulfonamides aie toxic to 
some human tissue cells 

2 Our previous experiments indicate that theiapeutic concentrations 
of systeinically adinmistei ed sulfanilamide and sulfadiazine do not interfere 
with the healing of the uninfected w'ound 

3 Sulfanilamide m amounts equivalent to one giam pei ten squaie inches 
of w^ound surface does not mteifeie with noimal wuund healing 

4 Microcrystalhne snlfathiazole (paiticle size five to six microns) 
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ANESTHETIC DEATHS IN 54,128 CONSECUTIVE CASES 
JosiAH C Trent, M D , and Ellen Caster, R N 
Durham, N C 

FROM THE DEPARTMENT OF SURGERT AND ANESTHESIA DUKE UNI- 
VERSITY SCHOOL or MEDICINE AND DUKE HOSPITAL, DURHAM N C 

In an dndea\or to evaluate the safety of the various anesthetics in oui 
hands we have analyzed all cases of sudden death occurring on the operating 
table at Duke Hospital during a 12 5-year period The difficulty in assessing 
the part played by the anesthetic in the death of a patient during or following 
operation is well known and the difficult}’^ inci eases 111 proportion to the time 
elapsing between the opeiation and the patient’s demise We have limited 
our study, therefore, to those cases in which death occurred during or 
shortly after opeiation 

From July i, 1930, to Januaiy i, 1943, a total of 54,128 anesthesias were 
administered foi all types of operative procedures During this period 38 
patients died during operation or a few minutes thereafter (Table I) Twenty- 
seven deaths which are ascribed to the anesthesia (Table II) occurred during 
general 01 spinal anesthesia Some of the patients undoubtedly would have 
succumbed sooner or later to the existing disease but the anesthesia could 
not be completely exonerated as the immediate cause of death 


Table I 



Total No 

Total No 

No Per 


No Per 


of 

of Sudden 

1000 

Anesthetic 

1000 

Anesthetic 

Anesthesias 

Deaths 

Anesthesias 

Deaths 

Anesthesias 

Ethet 

14 724 

6 

407 

6 

407 

Cj clopropane 

5 744 

7 

1 21 

4 

691 

Cyclopropane with ether 

393 

0 

0 

0 

0 

Nitrous oxide 

6 705 

4 

590 

2 

295 

Nitrous oxide with ether 

2 175 

2 

919 

2 

919 

Ethylene 

6 

1 


1 


Chloroform 

9 

0 

0 

0 

0 

Vinethene 

266 

0 

0 

0 

0 

Vinethene i\ith ether 

326 

0 

0 

0 

0 

Avertin 

261 

1 

3 81 

1 

3 83 

Avertin with supplement 

1 615 

6 

3 71 

3 

1 85 

Sodium pentothal 

1 006 

1 

99 

0 

0 

Sodium pentothal with nitrous oxide 

226 

0 

0 

0 

0 

Evipal 

48 

0 

0 

0 

0 

Spinal 

5 436 

6 

1 10 

6 

1 10 

Spinal with supplement 

930 

2 

2 15 

2 

2 15 

Caudal 

1 106 

0 

0 

0 

0 

Local 

13 151 

2 

150 

0 

0 

Sodium am> tal 

4 

0 

0 

0 

0 

Total 

54 128 

38 

702 

27 

498 
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Table II 

CAUSE OF DEATH IN 38 CASES OF SUDDEN DEATH ON THE OPERATING TABI E 

2 
2 
5 
2 

„ Anesthetic deaths 
26j 

38 

ANAITSIS Oh ANESTHETIC DEATHS IN 39,880 CASES OF GENERVL \ND SPINAL ANESTHESIA 

Se\ Race Operative Risk 


Shock 

Hemorrhage 

Infection 

Mcdullarj compression 

Asphyxia due to aspiration of \ omitus 

Unknown 

Total 

Table III 



Case 

Age 

Male 

Female 

White 

Colored 

Good 

Poor 

Autopsy 

Ether 

1 

50 


-h 

+ 


+ 


0 

Fthcr 

2 

2 

+ 


+ 


+ 


0 

Ether 

3 

8 

+ 


+ 


+ 


0 

Ether 

4 

7 wks 


+ 


+■ 

+ 


0 

Ether 

5 

21 

+ 



■f 

H- 


0 

Ether 

6 

30 

+ 



+ 

+ 


4- 

Cy clopropane 

7 

11 


+ 


+ 

+ 


4- 

Cy clopropane 

8 

17 

+ 




+ 


0 

Cy clopropane 

9 

17 

4 - 



+ 

+ 


1- 

Cv clopropane 

10 

26 

+ 


+ 



+ 

0 

Nitrous oxide 

11 

49 

+ 



+ 


4 

1- 

Nitrous oxide 

12 

55 

+ 



+ 


4- 

4 

Nitrous oxide ether 

13 

36 


+ 


+ 


4- 

1 

Nitrous oxide ether 

14 

29 


+ 


+ 


4* 

0 

Ethylene 

IS 

28 


+ 


+ 


4" 

4- 

Ax ertm 

16 

25 

+ 



+ 


4“ 

4- 

Axertin-ether 

17 

20 


+ 


+ 

+ 


0 

Ax ertin-ether 

18 

33 

+ 



+ 

+ 


h 

Axertin-ether 

19 

16 

+ 



+ 

+ 


0 

Spinal 

20 

37 

+ 


+ 



4" 

0 

Spinal 

21 

50 


+ 


+ 


4- 

0 

Spinal 

22 

31 

+ 



+ 


4- 

4- 

Spinal 

23 

62 

+ 


+ 



■+■ 

4- 

Spinal 

24 

39 

+ 



+ 


4- 

0 

Spinal 

25 

53 


+ 

•f 



4- 

0 

Spinal with supp 

26 

41 


+ 

+ 



4“ 

4- 

Spinal with supp 

27 

63 

+ 


+ 



4- 

0 

Total 

27 


17 

10 

9 

18 

12 

15 

12 


Eighteen of the 27 deaths, or 66 per cent, were m Negroes (Table III) 
This IS significant in vien of the fact that less than 15 per cent of the total 
number of patients undergoing opeiation annually at this hospital are Negroes 
Ihe explanation for this high mortality rate probably lies in the difficulty of 
judging the degiee of cyanosis m colored individuals and in the pooiet 
general condition of the average Negro as contrasted to the aveiage nhite 
patient in the Duke Hospital 

It IS interesting to note that of the six patients (Cases 1-6) who died 
during ether anesthesia (Table III) four vere receiving etho through 
oral catheters and three of the latter were iindei going operations upon the eye 
The combination of di aping necessaiy for eye operations and the adminis- 
tration of ether vapor through a catheter makes it difficult for the anesthetist 
to judge the depth of anesthesia and the degree of cyanosis The deaths 
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except for one due to aspiiation of Aomitus, piobably \\ere due to ovei- 
dosage In 2,200 cases of geneial anesthesia, excluding cyclopropane, 
Schmidt and Waters^” repoit tuo anesthetic deaths, one of which occuired 
during an eye operation m which the patient \\as leceiving ether through 
an endotracheal cathetei 


Table IV 


COMPARATIVE STUDA OF ANESTHETIC DEATHS 


From Of Literature* 



Total No 

Anesthetic 

No Per 

;ia 

ot Cases 

Deaths 

1 000 

f Schmidt Waters'” 

4 400 

3 

681 

spinal-j Dealj' 

19 529 

18 

921 

(Duke Hospital 

29 880 

27 

677 

Schmidt S- Waters'” 

2 200 

1 

454 

Sahler el al^ 

7 120 

0 

0 

'1 Taylor" 

39 284 

10 

254 

Duke Hospital 

5 744 

4 

691 

J Beecher' 

3 934 

7 

1 78 

supplement-! Mueller^ 

v 000 

0 

0 

(Duke Hospital 

1 615 

3 

1 85 

4 

3 193 

7 

2 19 

!r Van W'erden'” 

33 811 

10 

887 

Hosp tal 

6 366 

8 

1 25 

accura e comparison of statistics is possible since there are such wide variations in nutritional 


Cj clopropane- 


fOealy' 


states conditions requiring operation color (the anesthetic death rate is over ten times greater in the 
colored than in the white patients in ‘he Duke Hospital) distances traveled etc 


Autopsy pel formed upon the patient who died duiing hei nioi rhaphy 
(Case 6) revealed a paitial occlusion of the light coronary arteiy by a 
scleiotic plaque Folhs’ reports thiee consecutive cases of sudden death 
dining nitrous oxide-oxygen-ether anesthesia m which a similar condition 
was found 

Two deaths in our cyclop) opane series (Cases 7 and 9) appear to have 
been due to overdosage and in another (Case 8) overdosage could have been 
responsible for death At autopsy one patient (Case 7) was found to have 
a “granulomatous ni) ocaiditis,” the significance of which is unknown In 
retrospect, the choice of anesthesia for the patient with thyrotoxicosis 

(Case 10) was poor m v'ew of the likelihood of the occurrence of 

ventiiculai fibrillation in this condition follownng the administiation of 

cyclopi opane - 

Both patients who died while leceiving tiiftoiis oxide weie classified as 
pool opeiative risks Pei haps an anesthetic permitting the use of a 
highei percentage of oxjgen would have been a better choice foi tbe 
individual with pulmonary tubeiculosis (Case ii) There is still some 
disagreement over the choice of anesthesia in Ludwng’s angina (Case 12) 
Troupe faiors pentothal or ethylene, but adds that the surgeon should 
be ready to perform an eineigency tracheotomy before the anesthesia is 
started and should stand by during the induction of the anesthesia Bennett'’ 
lecominends intratracheal intubation befoie operation If tins can be 

done an\ anesthetic agent is satisfactoiv 
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The patients who expiied while leceiving a mixture of nitious oxide- 
oxygen-ethei (Cases 13 and 14) weie pooi opeiative iisks, and it is 
difficult to say whethei anothei type of anesthesia would have been a 
bettei choice 

Our expel lence with ethylene has been too limited to wan ant comment 
The one death (Case 15) is included m this study although shock appears 
to have been the moie likely cause of death 

It is doubtful whethei the patient who died undei aveihn anesthesia 
(Case 16) could have withstood the opeiation undei any othei type of 
anesthesia 

Aveitin supplemented with efhei has proved to be the most dangerous 
of all anesthesias m oui hands Thiee deaths have occurred in young adults 
considered good opeiative iisks (Cases 17-19) The dangers of aveitin 

used alone 01 as a basal anesthetic aie generally lecognized/ and in oui 

expel lence its dlsad^antages appeal to outweigh its advantages, its use 

therefore, at the Duke Hospital has been discontinued except foi an 

occasional case 

All deaths which occuiied dtiiing spinal anesthesia at this hospital 
w'eie m patients judged pooi opeiative iisks w’ho weie undeigoing emeigencx 
abdominal opeiations (Cases 20-27) I'eihaps the high moitalit) late could 
be bettei ed b} the judicious administiation of fluids and caieful continuous 
obsen^ation of blood pressure At the piesent time special caie is taken 
to insure constant blood pressuie observation, and it is routine for intravenous 
fluids to be administered during all opeiatne proceduies ot any length 
requiiing a general or spinal anesthesia Despite the high immediate 
mortality experienced wdien employing spinal anesthesia in emergency 
abdominal surgeiy, there are certain conditions wffiich some feel demand 
this type of anesthes a Graham and Browm' feel strongly that if adequate 
facilities are available spinal anesthesia should be used foi all operations 
foi acute intestinal obstiuction Foss and Bush® believe the risk of spinal 
anesthesia in cases wffieie theie is likelihood of extensive trauma to the 
visceia undei general anesthesia is moie than ofiset by the deci eased iisk 
lesulting from the lessened visceial trauma made possible by the moie 
complete relaxation These view's aie opposed by Wangensteen,^'* howevei. 
w'ho feels that in spite of ceitain advantages attoided by spinal anesthesia 
inhalation anesthesia offeis the gieatesl safety to the patient suffering 
fioin intestinal obstruction 


SUMMARY 

1 During 54,128 anesthesias of all types there have been 38 sudden 
deaths, or o 702 per 1,000 

2 Tw'enty-seven so-called “anesthetic” deaths have occurred during 
39)88 o general and spinal anesthesias, or 0677 per 1,000 

3 Tw'o-thirds of the “anesthetic” deaths occurred m Negroes although 
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less than 15 per cent of the total number of patients undergoing opeiation 
annually at the Duke Hospital are Negroes 

4 If the ages and preoperative conditions of the patients who died are 
taken into consideration in evaluating the results, the most dangerous agents 
in oui hands have been avertin-ethei , with a death rate of i 85 per i 000 
and cyclopropane, with a late of 0691 per 1,000 

5 The administration of ether thiough an oral or tracheal catheter to 
patients whose faces are obscured by heavy drapes is a dangerous practice 

6 Spinal anesthesia in debilitated, acutely ill patients with low blood 
pressure may hasten the end, but offers certain advantages not found in 
other types of anesthesia 
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BRIEF COMMUNICATIONS 

TRAUMATIC RUPTURE OF THE GALLBLADDER 

Royal F Sengstacken, M D 

SuFPERX, N Y 

Traumatic rupture of an apparently normal gallbladdei is a very rare 
injury, but such a case was admitted to the Surgical Service, Good Samaritan 
Hospital, January 30, 1944 Frankly, it was not recognized as such until 
opeiation, 40 hours later The outstanding difference between it and rupture 
of the othei viscera we have seen. %vas the absence of any early signs of 
shock or of an acute surgical abdomen In the past year we have been actively 
associated with cases of traumatic rupture of the spleen, kidney, liver, and 
small bowel (ileum), and 111 all these cases the onset of acute signs and 
symptoms was rapid 

Survey of the literature reveals less than 50 reported cases of traumatic 
rupture of the gallbladdei from a bloAv on the abdominal wall In fact, most of 
the eailiei reported cases weie never pioved by operation or autops\ — 
simply diagnosed by aspirating quarts of bile, associated with peritonitis 
follow'ing abdominal injury In these cases, also, the appeaiance oi the acutt 
surgical abdomen w'as slow’, and the degree ot shock vaiied according to the 
type and seventy of the accident 

The case presented herew'ith is especially instructiv'e as it was masked 
by> intoxication The patient being noisy and apparently not much hurt 
w as almost not admitted to the hospital, as it was midnight and the admitting 
office did not wish to disturb the w'ard patients 

Case Report — L H , male, age 28, had been drinking rather heac ily and ran his 
automobile into a tree Presumably, he struck his upper abdomen against the steering 
wheel He was brought from the scene of the accident to the hospital The patient 
was nois}’’ and non-cooperatiVe, complained of no particulai pain, and showed no signs 
of injury except a few scratches and slight contusions Fortunately, the Resident ordered 
him put to bed, and he finally fell asleep after three hours, with the aid of sedatives 

He was still sound asleep the next morning, and as his T P R were practically 
normal he was not disturbed Later in the day his condition was reported as satis- 
factory, his only complaint being some abdominal soreness The following morning, 
however, he was definitely sicker and his abdomen was becoming tender and somewhat 
rigid The W B C and poh morphonuclears were elevated He had no nausea or 
vomiting and no blood in urine or stools By afternoon his condition had become worse , 
Temperature 1024° F, W B C 2S,ooo, polys 88 pei cent Lungs clear Immediate 
operation was performed 

Operation — Under spinal anesthesia, a right rectus incision evas made part abo\ e 
and below the umbilicus At once we remarked the yellow color of the peritoneum, 
and on incising it much free bile escaped Careful exploration revealed no abnormalities 
until the finger entered what seemed to be the gallbladder The incision was pro- 
longed upw'ard and the gallbladder exposed, revealing a rent 3 cm long in the fundus 
on the side adjacent to the liver The gallbladder appeared normal otherwise, and there 
w'ere no signs of injury to the liver or bile ducts The tear was sutured and sulfan- 
ilamide pow'der was sprinkled about it One cigarette dram was placed in the abdomen 
in closing 

The patient had moderate distention and lever for 48 hours, and slight drainage 
of bile for 96 hours, but otherwise made a rapid, uneventful, and excellent recoven 
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BOOK REVIEW 

Surgical Errors and Safeguards By Max Thorek, M D , LL D , D C M , F I C S 
With a foreword by Sir Hugh Devine, MS, Hon FRCS (Eng), FRACS, 
FACS (Hon ), and a chapter on Legal Responsibility in Surgical Practice by Hubert 
Winston Smith, AM,MBA,LLB,MD, 4th ed Philadelphia, Montreal, and London 
J B Lippincott Co , 1943 

The new edition of Doctor Thorek’s “Surgical Errors and Safeguards” has been 
entirely reset and consideiably enlarged The fact that it is issued as a fourth edition 
indicates that it has found a wide field of usefulness to the medical profession It is 
particularly opportune that the fourth edition comes at this time With the intern 
and resident system placed on a “9-9-9” basis there will be very little opportunity 
for the recent graduate to acquire a reasonably complete hospital training There will 
be large gaps in the teaching program and very little time for a first class clinical 
experience Therefore, a text-book that presents in an incisive fashion the possible 
errors and complications in diagnosis, preoperatn e, operative technic, and postoperative 
treatment, is more than welcome The book itsell is encyclopedic in scope, with manj 
and extensive quotations from current surgical literature \ ver^ complete and detailed 
index makes it possible for the student to have quick access to the particular problem 
that may be presented to him 

The text is presented in the torm of innumerable paragraphs and does not lend 
Itself for continuous reading Howevei, the intent ot the authoi is not to write a 
discursive book on surgery but to indicate the high points of technical surgery, both 
from his own personal experience and that of others At the end of each chapter is 
an extensive reference to the sources of the material This feature should be of 
great value to the group of young men who will become the surgeons of the future 
The selection and the quality of the material are on the whole excellent and the 
general tenor of the bibliography is to round out the high points of the preceding text 
The reviewer has very few criticisms It would seem wise, however, for anj 
future editions to submit the text and illustrations to a more critical selection There 
are numerous illustrations that have no relationship to the text and aside from being 
reproductions of photographs have very little value The inclusion of many of the 
statistical quotations is redundant and could well be omitted 

Section 19, “Legal Responsibility for Surgical Practice Based on Legal Doctrine in 
the United States and Great Biitain,” by Mr Hubert Winston Smith of the Harvard 
Law School, is a valuable addition The doctor in his professional capacity may commit 
one of several torts recognized bv law and render himself liable to a civil action for 
damages The contribution of Mr Smith is presented briefly and witb lucidity and 
projects the many intricacies of the law in relationship to the practicing surgeon 

It IS a gieat pleasure to read the foreword by so eminent a surgeon as Dr Hugh 
Devine of Melbourne, Australia and the reviewer subscribes to this statement from the 
foreword “This book is written with the intention to help, much as a surgeon father 
would wish to help a surgeon son, and as the guilds of the Middle Ages passed on 
their secrets from generation to generation ” 

The fourth edition of Doctor Thorek’s “Surgical Errors and Safeguards” is an 
excellent book It undoubtedly fulfills the purpose for which it is designed and is a 
credit both to the author and the publishers The reviewer recommends it 

Chas Gordon Heid, MD 
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